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Introduction

The epidemics of cardiovascular disease (CVD), Type Il diabetes, and obesity generate a major
share of the preventable costs of American health care. Currently, the American health care
market place does not support preventive care that would save lives and costs associated with
these problems. Healthcare costs are predicted to rise from 16% of the US GDP in 2005 to 30%
of the GDP by 2025 if we fail to invest in prevention. Molecular biology is providing new
information on key processes that have the potential to greatly improve preventive cardiac and
metabolic health, The primary mission of the Military Molecular Medicine Initiative (MMMI), a
congressionally-supported military-civilian collaboration between Walter Reed Army Medical
Center (WRAMC) and Windber Medical Center (WMC)/Windber Research Institute (WRI) is to:
1) Teach, implement and study lifestyle changes added to “best" medical practices that promote
cardiovascular health; 2) Identify patients at risk earlier by characterizing CVD at the “molecular”
disease stage and identifying biomarkers predictive of subclinical CVD; and 3) Relate
genomic/proteomic changes to the evolution of CVD risk factors in response to lifestyle changes
in an effort to prevent, arrest or reverse CVD. Within these objectives, the MMMI will include: a)
a comprehensive and innovative CVD risk factor assessment in the military beneficiary
population; b) advanced imaging methods for quantifying numerous aspects of heart heaith in
military and other populations; c) an optimal healing environment for CVD patients; and d) an
integrated statistical analysis of clinical and molecular data to identify patterns of CVD risk
factors that will allow a unique and intensive collection of data at the clinical and molecular
levels for heart disease, but with applicability and relevance in patients with other chronic
diseases such as cancer, diabetes, metabolic syndrome and obesity. The heart disease data
base will provide the ability to find novel disease markers, new treatment approaches, and
provide a unique venue for future research.

Body

Task #1: Complete data analysis of “Non-Invasive Coronary Artery Disease Reversal”
(CADRe) Study Protocol conducted at WRAMC,

Status: Final cohort of study participants completed the study intervention in April 2005. Major
data analysis has been completed with development of manuscripts in progress. Planned
publications are as follows:

Background: Over 25 years ago, Dean Omish began pioneering efforts to demonstrate that
lifestyle change (ultra-low fat vegan diet; yoga as a stress management technique; aerobic
exercise; group support) could be an effective alternative to medications and revascularization
procedures for CHD patients. Ornish's initial 30-day study of 10 CHD patients, who participated
in the diet and stress management interventions within a residential setting’, demonstrated
increased treadmill time as well as reduced anginal episodes, bload pressure, premature
ventricular contractions and lipids. These findings were confirmed in a similar 24-day study that
compared CHD patients in the lifestyle intervention (n=23) with those receiving customary care
(n=23): 44% increase in treadmill time; reductions in angina (91%), total cholesterol (21%),
triglycerides (15%) and HDL cholesterol (17%).2 The Lifestyle Heart Trial® added an aerobic
exercise component and was designed ta assess long term maintenance of the comprehensive
lifestyle program outside a residential setting along with its impact on myocardial perfusion and
angiographically-determined pragression of CHD. Although randomization assignment was
known by subjects prior to consent, there was an intervention (h=28) and control (n=20) group
in this study. At one year, 82% of the intervention group (n=22) had a measurable regression of
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lesion severity, contrasted by lesion progression in 53% of controls (n=19). The intervention
group had a 91% decrease in anginal frequency compared to a 165% increase in the control
group. Positron emission computed tomography (PET) s¢ans showed improved myocardial
perfusion in the intervention group, as opposed to a significant progressive worsening in the
controls. At five years, statistically significant improvements in the intervention (n=20) versus
control (n=15) group were lower weight, smaller coronary lesion diameter, and fewer cardiac
events, although the impact of the intervention on weight and lipids was diminished compared to
results at one year.® The Ornish Program subsequently has been implemented in several US
sites as the Multi-center Lifestyle Demaonstration Project with three- month and one-year results
in 342 CHD patients showing improvements in several CV risk factors.’

Hypothesis: An intensive, multi-component, lifestyle intervention will favorably impact CVD risk
factors and CHD symptoms in military health care and rural community populations.

Study Design/Purpose: This prospective, non-randomized, single-arm (treatment), observational
trial, in which each individual serves as his/her own control, comparing outcomes to baseline data
was conducted to determine if comprehensive lifestyle changes (low-fat vegan diet supplemented
with soy, moderate aerobic exercise, stress management, and group support) can slow, stop or
reverse the progress of coronary artery disease. Several efficacy and feasibility outcomes were
assessed in this study.

Efficacy ~

Anginal frequency and New York Heart Association (NYHA) class

Carotid plaque thickness change at 1-year (Since April 2001)

Cardiovascular fitness, measured in metabolic equivalents (METS)

Standard biochemical markers (blood lipids, glucose)

Emerging biochemical markers (C-reactive protein, fibrinogen, homocysteine)

Body composition (weight, BMI, % body fat) and blood pressure

Psychosocial profiles (hostility, depression, stress, perceived support, quality of life)

Feasibility
Study completion rate
Adherence rates- overall and for individual study components

Subject Enrollment and Demographics

Enroliment goal of 200 subjects was reached in April 2004. A total of 714 subjects were
screened to enroll the 13 study cohorts between February 2000 and March 2004, The final
cohort of subjects completed the 1-year study in April 2005. Fifty-six subjects (28%) withdrew
from the study, the majority within the first 3 months. See Figure 1 for study subject distribution.
Of those subjects who withdrew, the majority of subjects (64%) withdrew from the study for lack
of commitment to the program; 27% became ineligible during the screening process, and; 9%
withdrew due to military separation or reassignment. A high dropout rate was anticipated with
this study.
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Figure 1. Study Subjact Disposition

Of those 144 subjects completing the year long study, the mean age was 60.6 + 9.7 with a
range of 36 to 80 years old, 29% were female, and 16%J were from minority groups. Sixty-eight
percent had documented coronary artery disease (CADﬁ. Of those with CAD, 82% had at least
one revascularization procedure (bypass surgery or angdioplasty). Additionally, 67% of the
subjects suffer from hypertension, 18% were diabetics and 76% were taking cholesterol-
lowering medications at enroliment. Of the subjects whd completed the study, 15% were active
duty, 63% were retired from the military services, and Zi% eligible family members. Differences
between demographic and baseline characteristics of al enrolled subjects as compared to study
completers is displayed in Table 1. At baseline, study cémpleters were overweight (BMI = 29.8 +
5.8; weight =198 x 48 Ibs) with 48% of subjects considered obese (BMI > 30). Subject fitness,
as measured by peak MET level achieved on maximal treadmill testing (8.5 + 209) was average
for this age group.” As compared with the average US diet, the typical subject's baseline diet
was characterized as low fat (23.9% of total calories).?

Table 1. Demographics and Baseline Characteristics: Enrolled vs. 1-Year Completer Subjects
Enrolled 1-Year Completers

(n=200) (n=144) P
Age (years) 59.7+9.9 606+97 0.04
Male (%) 705 71.5 0.61
Caucasian (%) 80.0 84.0 0.04
BMI (kg/m?) 29859 298458 0.89
Fitness (MET Level) 9.4 2.9 (n=187) 9.5+2.9 (n=137) 0.67
Dietary Fat (%) 25.0 + 9.6 (n=162) 24.1 % 9.4 n=129) 0.01
CAD (%} 63.5 68.1 0.04
HTN (%) 66.5 67.4 0.74
Diabetes (%) 20.0 18.1 0.32
Hyperlipidemia (%) 93.0 95.8 0.02
*n=187; n=137
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Subject Adherence:

The study intervention consisted of an uitra low fat diet (<10% total calories as fat; 5-10 mg
cholesterol/d, soy and legumes as the protein source, limited nonfat dairy products, 35-50
grams of fiber, and >5 servings of fruit and vegetables daily), moderate aerobic exercise (180
min/wk), group support, and stress management practice (60 min/day). Attendance at group
support was not measured for this study. Participants provided dietary food pattern, structured
exercise activity and stress management practice activity data daily via a Health Questionnaire
at baseline and a weekly adherence log over the course of the study. Exercise and stress
management activity time data for the 3-month follow-up time was calculated using the mean
scores of study weeks 8-12; 1-year data was calculated using the mean score of study weeks
39-52. Total fat grams and cholesterol (mg) data was obtained through periodic 3-day food
records analyzed with Nutritionist V software (Version 2.2; First DataBank, San Bruno, CA) at
baseline, 3 months (closest to week 12) and 1-year (closest to month 12).

Data throughout the study has shown that study subjects are able to make and maintain
comprehensive changes in nutrition and lifestyle both in the short and long term (Table 2).
Subjects were able to achieve significant changes in diet, exercise and stress management
goals by 3 months and largely sustained at one year.

.Table 2. Study Intervention Adherence at 3 Months and 1-Year

3 Month 1-Year
(n=166) (n=144)
Exercise
Min/wk 200.0+80.8 170.6 £ 80.3
% Study Goal 111.1 £ 44.9 948+446
Diet”
% Study Goal 91.9+£9.8 885+153
Stress Management
Min/wk 2942 +112.6 243.0+155.4
% Study Goal 70.0 £ 26.8 5791 37.0
Overall Adherence (%)* 91.1+£22.2 81.3+242

Values are mean * SD. Other than diet, % adherence is not capped at 100%.
*3 month N=165; 1-year N=134.

Qutcome Data:

The number of participants enrolled in this study with a history of angina has been extremely
limited. As a result, meaningful data analysis of angina frequency as the primary endpoint will
not be performed.

Measurement of carotid intimal media thickness (CIMT) at baseline and 1-year as a
surrogate marker for subclinical atherosclerosis was conducted on subjects beginning April
2001. Baseline and 1-yr data were analyzed on 60 subjects (mean age: 58.5 + 9.5 years).
Data analysis, using the Wilcoxon Signed Ranks Test, showed no significant changes in the
mean thickness (0.731 vs. 0.720; p=0.324). However, a sub analysis was performed to
determine the overall change in CIMT and the relationship between CIMT change and
number of healthy lifestyle measures achieved (range 0 — 5) in a 5-component Heart Health
Index (HHI): BMI < 25 kg/m?, exercise > 150 min/wk, BP<140/90 mmHg, LDL Cholesterol
(LDL-C) < 100 mg/dL, fiber intake > 25 g/day. The change (-0.011 & 0.118 mm) between
CIMT at baseline (0.731 + 0.151 mm) and 1-yr (0.720 x 0.129 mm) was not statistically
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significant (p= .48, paired t-test) (Figure 2). From comparable baseline values, CIMT
progression differed significantly between participants with a 1-year HHI Score 23 (n=43)
and those with a HHI Score < 3 (n=17): CIMT change -0.030 £ 0.114mm vs. +0.038 *
0.118mm; p=0.04 by one-way ANOVA (Figure 3).

Figure 2. CIMT Mean Change (Baseline vs. 1-Yr)
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Modest heart healthy lifestyle changes, particularly a reduction in daily consumption of dietary
fat, an increase in dietary fiber and daily physical activity, have been shown to significantly
impact body composition, blood pressure and serum lipids and certain inflammatory markers.
Study subjects who completed the initial 3-months (Phase 1) of the study (n=166) were able to
achieve significant improvement in levels of virtually all of the measured CV risk factors (Table
3A). Data analysis, comparing 3 month to baseline, using the paired i-fest or Wilcoxon Signed
Ranks Test was conducted on all major outcome variables. Subjects had an average weight
loss 14 Ibs. (7%) with 9% loss in body fat. Physical fitness increased 21% after 3 months of
structured activity (200 + 81 minutes/week) and systolic and diastolic blood pressure were
improved to a narmotensive range. Although 72% of the 3-month completers were on stable
statin therapy, subjects received additional benefits from lifestyle change and conferred
significant reductions in total cholesterol (13%) and LDL-cholesterol (16%). Despite significant
dietary changes (decreased fat, increased fiber) and increased physical activity, a 12%
reduction in HDL-cholesterol (49.3 + 15.9 vs. 42.2 £ 10.7, p<0.0001) was noted from baseline.
Triglycerides remained unchanged. No significant changes were seen in C - reactive protein
(CRP) or lipoprotein-a, whereas, fibrinogen levels increased 5% and homocysteine levels fell by

2%.
Table 3A. Major OQutcome Variables in Phase | - Study Completers
Baseline 3 Months Change P
Body Composition & Fithess
Weight (Ibs) (n=165) 189.91+ 504 186.2 + 45.1 -13.7+£9.8 <0.0001
BMI (kg/m?) (n=165) 30.0+ 6.1 28.01+54 -20+14 <0.0001
% Body Fat (n=162) 281+81 25679 25130 <0.0001
MET Level (n=154) 95+2.9 11.0+3.0 16+17 <0.0001
Biood Pressure (n=166)
Systolic (mmHg) 128.5+£16.3 120.7 £ 16.0 -7.8+16.4 <0.0001
Diastolic (mmHg) 741+9.7 67.8%290 62+11.0 <(.0001
Lipids (mg/dL) (n=166)
Total Cholesteral 179.8 + 41,1 163.3 + 37.1 -26.5+31.9 <0.0001
LDL-Cholesterol- 104.8 £ 30.6 86.4 1258 -18.51 22.0 <0.0001
HDL-Cholesterol 493+ 159 422 +107 -70+9.38 <0.0001
Triglycerides 156.8 = 93.7 166.1 £ 103.3 8.2£911 0.193
TC/HDL 39+1.1 38+1.1 -0.1+0.8 0.127
Inflammatory Markers (n=166)
C-Reactive Protein (mg/L) 33142 29+35 -04+39 0.184
Homocysteine (umol/dL) 9.3zx27 8826 05+22 0.008
Fibrinogen (mg/dL) 383.6+77.9 397.4 +85.8 13.8 +67.4 0.009
Lp (a) (mg/dL) 41.2 £ 46.6 42.8 £ 50.5 16+£19.9 0.297
Nutritional Values {(n=146)
Total Kcal 1705.0 £ 560.1  1699.0 £ 407.8 6.0 £ 569.1 0.899
% Fat 246+95 88+25 -157+£9.4 <0.0001
% Carbohydrate 56.0£11.5 73.3%£4.3 17.3+11.1 <0.0001
% Protein 176+4.2 16.4 £ 3.1 -1.2t45 0.002
Fiber (g/day) 240+ 128 49.0+17.8 25.0%17.1 <0.0001

Values are mean + SD.

88/43
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Results of the major outcomes variables for baseline, 3 months and 1-year in study completers
(n=144) are presented in Table 3B. Data analysis, comparing 3 month and 1-year to baseline,
using the paired t-fest or Wilcoxon Signed Ranks Test was again conducted on all major
outcome variables. Measures of obesity including weight and BMI declined 6%, percent of body
fat was reduced by 9%, levels of total cholesterol were reduced by 14% and LDL.-cholesterol
decreased 17%, systalic and diastolic blood pressure dropped 6% and 7% respectively and
measures of physical fitness increased by 22%. Dietary fat was also dramatically lower by 57%
and dietary fiber increased by 131%. Despite these positive changes, a 16% increase in serum
triglycerides and 13% reduction in HDL-cholesterol were seen although not statistically
significant. A 5% increased in serum fibrinogen and a 3% reduction in homocysteine were noted
at 3 months, however, no significant changes were seen in levels of CRP or lipoprotein-a.

At 1-year, subjects were able to maintain weight and BMI reduction and percent body fat
continued to improve to 10%. Physical fithess levels continued to improve to 24% from baseline
assessment. Systolic and diastolic blood pressure levels increased slightly, but still lower than
upon study entry. Levels of serum total cholesterol and LDL-cholesterol regressed slightly to 5%
and 8%, but still remained lower pre-intervention levels. Triglycerides returned to baseline levels
and the HDL-cholesterol depression seen at 3 months improved by 1-year (-7.3 £ 10.1 vs. -1.9 +
7.5, p=0.002). Although lipoprotein-a was stable over the course of the study, significant
improvements were seen in CRP, homacysteine and fibrinogen.

Subjects with documented CAD improved their assessed New York Heart Association
(NYHA) functional class as a result of active participation in a reqular and monitored
exercise program. The NYHA functional class was analyzed using the Wilcoxon Signed
Ranks Test. Seventy-four percent of CHD study completers were assessed as having a
NYHA Class | (no physical limitations) with the remaining 26% assessed as either Class Ii or
Il (slight to marked physical limitations) at baseline. When comparing NYHA functional class
at baseline to 12 months, 80% maintained their functional class and 17% improved by 1
grade at 1-yr (p=0.003).

Given improvements in CV fitness and NYHA functional class, positive changes in overall
physical health as measured by serial SF-36 Physical Component Scores (PCS) could be
anticipated. The SF-36 PCS was analyzed using paired t-tests comparing 3-month and 1-yr
to baseline in both Phase 1 completers and study completers (See Table 4A & 4B). In
Phase 1 completers (n=165) who completed the SF-36, scores improved from 45.2 + 9.1 vs.
47.7 £ 9.4, p<0.0001. Analysis of all study completers (n=140) showed continued
improvement over the course of the study from baseline assessments.




Table 3B. Major Outcome Variables in Study Completers

Baseline 3 Monihs Ch;:g;i;r:m P 1-Year Ch;:sg;i:':m P
Body Compeosition & Fitness
Weight (lbs) (n=142) 198.2£48.2 184.9 £43.2 -13.3+9.7 <0.0001 186.5 £ 48.1 11.7+£16.7 <0.0001
BMI (kg/m?) (n=142) 20858 279%5.1 20+14 <0.0001 280157 -1.8£25 <0.0001
% Body Fat(n=139) 27.9:79 .253+73 26+28 <0.0001 250+75 29+£39 <0.0001
MET Level (n=130) 95129 11.3£3.0 1.7+17 <0.0001 11534 20%£22 <0.0001
Blood Pressure (n=142) ) .
Systolic (mmHg) ‘ 1294 £16.7 1206 £ 16.4 -8.8+16.7 <0.0001 1217+ 1486 7.7 £17.0 <0.0001
Diastolic (mmHg) 741+98 87.9+92 621112 <0.0001 704191 3.7 £10.0 <0.0001
Lipids (mgldL) (n=144)
Total Cholesterol 179.5 +40.4 161.7 £37.2 278£332 <0.0001 168.9 +40.2 -106+31.9 <0.0001
LDL-Chalesterol 104.5 £29.7 85.1+25.3 163224 <0.0001 04.4+28.3 -10.1£228 <0.0001
HDL-Cholesterol 4921 155 418299 7.3+£101 <0.0001 47.2£13.1 19%75 0.002
Triglycerides* 16151 96.1 169.1 £ 106.2 7.6 £94.1 0.150 166.8 £91.2 531771 0.108
TC/HDL 38110 37141 -01+08 0.152 3710 -0.1£08 0.069
Inflammatcry Markers
C-Reactive Protein (mg/L) (n=144)* 3240 29+34 04136 0.057 24+25 0931 0.0004
Homocystsine (umoldL) (n=144) 94+27 89+286 -05+22 0.004 8.4+20 -1.0x24 <0.0001
Fibrinogen (mg/dL) (n=143) 38551 79.5 400.5 £ 89.0 15.0 £ 67.9 0.009 370.5:74.4 -15.0 £ 59.9 0.003
Lp (a) (mg/dL) (n=143) 4151479 430+521 1.4 +206 0.405 42.3+46.7 0.7 £25.2 0.733
Nutrittonal Values (n=101)
Total Keal 1821.0+573.8  1778.6 + 388.1 -425+587.5 0.469 17536+ 4101  -67.5+559.5 0.228
% Fat 239+ 091 8.9+25 -15.0£8.8 <0.0001 9.8+3.0 -14.1£9.0 <0.0001
% Carbohydrate 57.0%11.1 734150 16.5£10.1 <0.0001 725+4.9 15.6 £ 10.6 <0.0001
% Protein 17.3+37 16.1£29 12140 <0.004 16.0 £ 2.4 1.3+38 <0.001
Fiber (g/day) 2631132 516+ 16.6 25.3£15.9 <0.0001 479+155 216161 <0.0001

“Wilcoxon-Signed Rank Test; Vatues are mean £ SD.
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Psychological assessments of depression, hostility, stress and mental health functional status
were collected on study subjects at baseline, 3 month and 1-yr. Results of paired t-fests,
comparing 3-month and 1-year to baseline assessments, are outlined in Table 4A & 4B, for both
Phase 1 and 1-yr study completers. The Center for Epidemniclogical Studies Depression Scale
(CGES-D) scores >16 are considered positive for the presence of depressive symptoms and
scores >23 suggest the presence of clinical depression. Enrolled subjects had a mean baseline
CES-D score of 8.0 £ 7.3. in Phase 1 completers, 89% had CES-D<16 and <8 in 74% of those
participants. In study completers, CES-D scores significantly improved (P<0.0001) over the 1-yr.

A hostility score, as measured by the modified Cook-Medley Hostility Scale (CMHS), of 16.5 in
women and 18 in men are considered “red” flag scores. Baseline scores of enrolled subjects
were low (7.8 £ 4.7) with 188 participants having scores of 16.5 or below with over 70% of those
participants with scores <8. In study completers, hostility scores significantly improved over the
course of the study (P<0.0001) with improvements at both 3 months and 1-year.

Perceived Stress Scale (PSS) scores >18 are considered high and would trigger a clinical
action. Fifty-nine percent of enrolled subjects had a PSS score <12 with a mean score of 11.6 ¢
7.2. Significant improvements in PSS scores were seen in Phase 1 completers (p<0.0001) and
study completers at 3 months (p=0.001) and 1-yr (»p<0.0001).

Overall improvements seen by study participants in the above psychological assessments
should manifest overall improvement in mental health as measured by serial SF-36 Mental
Component Scores (MCS). A score of <41 is considered severely impaired. Enrolled subjects
reported a baseline mean MCS score of 52.2 + 9.8. Phase 1 completers showed a +1.7 + 8.7
(p=0.013) improvement in functional mental health. Study completers also showed a significant
improvement (+2.4 £ 9.1, p=0.003) from baseline to 1-year.

Table 4A. Psychological Survey Scores in Phase | ~ Study Completers

Baseline 3 Months Change P

Center for Epidemiological Studies-Depression Scale 75+6.8 64473 -1.216.1 0.017
(CES-D) (n=165)

Modified Cook Medley Hostility Scale (CMHS) 7.5+46 68+48 -0813.3 0.005
(n=165)

Perceived Stress Scale (PSS) (n=164) 11.5+638 94+62 -21£62 <0.0001
SF36 Physical Composite Score (PCS) (n=164) 452191 47.7£084 25+76 <0.0001
SF36 Mental Composite Score (MCS) (n=164) 530+92 548+85 17187 0.013

Values are mean % SD.

Table 4B. Psychological Survey Scores in Study Completers

Change Change
Baseline 3 Months from P 1-Year from P

_ baseline baseline
CES-D (n=141) 76+70 63£75 -13+58 0009 52+59 -24+63 <0.0001
GMHS (n=141) 74t46 69+49 05131 0054 61146 -1.3+36 <0.0001
PSS (n=139) 115469 9864 -17+61 0001 84+55 -31+64 <0.0001
SF36 PCS 45.3£93 4781093 25%£72 <0.0001 483£9.9 31%79 <0.0001
(n=140)
SF36 3/)108 529+93 541289 12486 0095 653+7.8 24+01 0003
(n=14

Values are mean + SD.
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Adverse Events
All adverse events are submitted and adjudicated by the WRAMC HUC and USUHS Office of
Research after review by both the Principal Investigator and Medical Monitor. Over the course
of the study, 135 adverse events occurred over the course of the study including one death as a
result of a massive right hemisphere hemorrhagic CVA. This death was not attributed to the
study intervention. There were 4 adverse events that were a direct result of the study and
potentially life-saving (i.e. screening cardiac stress testing resulting in a revascularization
procedures) and 2 that were potentially related to the study. Table 2 below summarizes the
adverse events as either cardiac or non-cardiac.

Table 5. Summary of Study Adverse Events

Adverse Event # of Episodes
Death 1
Cardiac related hospitalizations / ER visits / Cardiac 69
catheterizations with or without interventions
Non-cardiac related hospitalizations/ER visits 65

CONCLUSIONS

Our findings show that in a population with stable coronary heart disease or coronary risk
factors, participation in an Omish lifestyle modification program results in substantial
improvements of body composition, blood pressure, and fithess as well as total and LDL
cholesterol. Some of these changes rival what is cbserved with pharmacological treatment.
Data analysis has confirmed the Ornish Program's overall efficacy for coronary risk factor
reduction and inflammation in participants who are adherent. However, recruitment and
retention was difficult: only 28% of individuals screened (n=714) subsequently enrolled in the
study and 28% of these highly motivated enrollees dropout of the study, the majority within the
first three months.

Our resuits demonstrating the impressive physiologic and psychosocial impact of this
lifestyle intervention may translate into favorable long-term outcomes for our study
participants. Although analysis of the available CIMT data does not seem to suggest a
significant change in measurable atherosclerosis of a small subset of participants, changes
may exist when this data is further explored with number of achieved healthy lifestyle
measures as covariates. Participation in an intensive lifestyle intervention program with
achievement of CV health measures appears to promote carotid atherosclerosis regression
while less successful participation results in atherosclerosis progression. This information
may be useful in encouraging individuals to adopt healthy lifestyle changes.

There is a consistent finding of HDL depression. Marshall et al® relate an ultralow-fat diet as a
component of this lifestyle intervention induced reductions in HDL-cholesterol and the
emergence of a dyslipidemic lipid profile. It remains unknown whether adverse cardiovascular
outcomes increase when HDL cholesterol is decreased in the context of an ultra low-fat diet.
There was no statistically significant inverse change in triglycerides at one year, related to the
wide variability usually found in measurement of this parameter. Similar findings in standard lipid
measurements have been reported from the Ornish Multicenter Lifestyle Demonstration Project.

In 333 patients at three months, HDL cholesterol decreased 11% and LDL decreased by 14%
from baseline values.'

After 3 months, patients increased their cardiovascular fitness level by 1.7 METS (metabolic
equivalent). Twelve-month data shows improvement of this workload at a significant level. There
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is evidence-based data that an increase of 1-MET in functional capacity may convey a 12%
increase in survival.

Participants have done remarkably well in integrating this ultra-low fat diet into their daily
routine. Significant reductions in weight and BMI have also been seen as a result of the diet,
regular exercise and frequent clinical monitoring. There was a 7% reduction in weight and BMI
during the first 12 weeks. During the last two phases of the program (less frequent clinical
monitoring), there appears to be a small decrease in program adherence. This decrease in
adherence may have resulted in the slight increase in body composition (weight & BMI) at one-
year. However, the percent of weight loss and reduction in BMI over the course of the study was
statistically significant. :

Functional health improvement has also been validated in this population through the use of the
Health Status Survey (SF-36, v.1), which is a widely used tool for measuring health status and
outcomes. Improvements were seen in both the physical and mental components of this tool,
Those participants with coronary heart disease also were able to improve or maintain their
physical limitations according to the NYHA class. At the conclusion of the study, over 98% of
those with CHD had either no physical limitations or slight limitations. The functional
improvements in overall health, both physical and mental, that participants were able to make
during the course of the study may be attributable to regular clinical monitoring as well as
intensive lifestyle changes.

Task #2: Initiate “A _Blood Repository for Ahalxsis of Molecular Changes Associated with

Cardiovascular Disease Development” protocol.

Status: A draft protocol entitied "A Blood Repository for Analysis of Molecular Changes
Associated With Cardiovascular Disease Development” has been developed in collaboration
with WRI. This protocol was submitted to WRAMC DCI on 20 June 05 and was approved with
revisions by the WRAMC Clinical Investigations Committee (CIC) on 19 July 05. The protocol
was initially reviewed by the WRAMC Human Use Committee (HUC) on 23 August 05. The
HUC requested substantive revisions and was tabled. Currently, WRAMC and WR| working
collaboratively to clarify issues raised by WRAMC HUC (ie. WRI Tissue Banking policy and
Relational Database).

Task #3: Initiate CADRe Five-Year Follow-up Protocol.

Status: WRAMC HUC approved this study on 23 May 2006. Protocol is currently at US Army
Medical Department Center and School, Clinical Investigations Regulatory Office (CIRO)
awaiting final approval.

Study Design and Objectives:

This follow-up study will determine the persistence of healthy lifestyle behavioral changes and
CVD risk factor control results after their original CADRe study participation. This study will
continue as a longitudinal observational study where patients will have yearly follow-up visits at
1,2, 3, 4, and 5 years after completion or expected completion of the CADRe Study. This study
will involve prospective collection of data, however, there will be no tests ordered that are not
considered WRAMC Cardiology standard of care for the study papulation identified. Therefore,
there are no risks involved with this study outside those of the standard of care treatment.
Specific aims are to determine;

1. Persistence of lifestyle change behaviors in diet, exercise, and stress management
2. Coronary risk-factor control

13
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3. Quality of Life

Hypothesis ,

Subjects who have heen exposed to an intensive lifestyle change program will demonstrate
long-term carryover of heart healthy characteristics including persistence of favorable lifestyle
change behaviors and risk factor control.

Up to 163 male and female CADRe study participants, age 18 years or older, with subsequent
completion of Phase 1 of the CADRe Study (3-month data collection) will be recontacted and
invited to participate in this five (5) year follow-up study (post-study completion or expected
completion). Because of the timing of this protocol submission, the earlier cohorts will not have
as many yearly follow-up periods as the later cohorts (See Table 8). The final cohort of
participants completed the CADRe study in April 2005.

Table 6. Projected Longitudinal Follow-Up of CADRe Study

Completers Dr‘c;p:;ts : Available Follow-Up
Cohort | (> 12 weeks week No longer | Available
# of exposure available | to enroll | 1-Yr | 2-Yr | 3-Yr | 4-Yr | 5.Yr
intervention) | XP ) .
1 7 3 7 X
2 16 2 1 15 X
3 16 5 1 14 X
4 18 2 1 17 X X
5 12 1 12 X X
6 19 19 X X
7 15 5 15 X X X
8 12 4 12 X X X
9 9 2 9 X X X
10 10 10 X X X X
11 11 1 11 X X X X
12 10 4 10 X X X X
13 12 5 12 X X X X X
Totals 166 34 3 163 12 | 43 | 79 | 127 | 163

Primary Outcome Measure - Heart Health Index (HHI)

A composite index of 7 heart healthy characteristics (BMI 18.5 - 25; LDL-cholesterol < 100
mg/dL; dietary fiber intake 2 25 gms/day; consumption of 5 or more fruits and vegetables per
day; BP < 140/90 mmHg; regular exercise = 150 min/week, and daily practice of CADRe
program stress management techniques) was selected as the primary outcome measure
since the main goal of this study is to assess the persistence of lifestyle change behaviors
and risk factor control. The HHI, presented as a single score (range 0-7), will be assigned to
each subject yearly. Additionally, each of the 7 heart healthy characteristics will be assessed
independently as a continuous variable.

Secondary Outcomes
Several additional outcomes will be assessed including:
» Changes in modifiable CVD risk factors: blood pressure, bady composition and
fitness, lipid levels and glucose
» Other biochemical markers: C-reactive protein
¢ Quality of Life: SF-36

14
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Task #4: Initiate “Better Adherence fo Therapeutic Lifestyle Change Efforts (BATTLE)

Trial”.

Status: WRAMC HUC approved protocol on 25 April 2006 and forwarded study to CIRO for
final approval. CIRO determined COL(ret) Vernalis, Henry M. Jackson Foundation employee,
under AR 40-38 was ineligible to act as study Pl and requested Pl change to a WRAMC-
assigned investigator. Approval received for COL Allen Taylor, Chief, WRAMC Cardiology
Services, to assume the Pl role and COL(ret) Marina Vernalis assume the Al role. Final study
approval from CIRO was granted on 28 April 20086. Study team is actively working on CRFs and
the Operations Manual in preparation for study initiation. Staff acquisition
(sonographer/research nurse) and training as also in progress. The contractual agreement
process for data management and lab testing services has begun. Plan to enroll subjects
beginning October 2006.

The Better Adherence to Therapeutic Lifestyle Change Efforts (BATTLE) Trial is a two-arm,
randomized, clinical trial that will determine if CIMT ultrasound images motivate adherence to a
therapeutic lifestyle change (TL.C) intervention program involving a Mediterranean-type diet,
exercise, and group support. The study population will have CVD risk factors and significant
subclinical atherosclerosis, determined by carotid ultrasound images of carotid intima-medial
thickness (CIMT). All subjects will participate in the same TLC program. However, one group of
subjects will receive their CIMT results at the beginning of the TLC program and the other group
will receive these results after completion of the study. The primary outcome measure is the
change in a composite score for adherence with the TLC intervention. Other outcomes to be
studied include: adherence to individual TLC program components, change in CVD risk factors,
inflammatory and diabetes-related metabolic markers, and anxiety. This study will provide new
scientific evidence on the value of CIMT testing as a motivationa! tool for individuals seeking
lifestyle change training in the setting of a cardiac prevention clinic.

A protocol addendum was submitted to WRAMC DCI on 24 July 2006. The following proposed
changes to this study are as follows:
1) Additional advertisements (simplified version of approved advertisement specifically for
newspaper and electronic media)
2) Expanded version of Mediterranean Diet Short Dietary Intake Questionnaire
3) Inclusion of self-efficacy and motivation measures
4) Location change of laboratary performing Omega-3 Index

Task #5: Ongoing enrollment to Dr. Dean Ornish Program for Reversing Heart Disease
protocol.

Status: Study is currently ongoing.

Background; The Dr. Dean Ornish Program for Reversing Heart Disease

The Ornish Program, an intensive lifestyle modification program, was established in January
2000 at Windber Medical Center (WMC). The objective of the study at WMC is to determine the
one-year efficacy of the intensive lifestyle modification program with a focus on diet, exercise,
stress management, and group support for improving the clinical status of patients with
moderate to severe coronary artery disease or risk factors that would promote coronary heart
disease (CHD). Outcome measures include: (1) biochemical/anthropometric measures: blaod
lipids, glucose, glycosylated hemoglobin, blood pressure, weight, body composition, body mass
index (BMI), and exercise capacity achieved on exercise stress testing; (2) psychometric test
scores: depression, hostility, preferred support, perceived stress, and quality of life; and (3)
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adherence outcome measures: retention and attrition rates, attendance, and overall and
individual adherence scores for stress management (7 days a week for a total of 420 minutes),
moderate aerobic exercise (180 minutes per week), and diet (low-fat vegan diet).

Subject Enrollment and Demographics .
Subject enrollment to date is 368 participants including 20 cohorts and 4 retreats. There are 28

subjects who continue to actively participate in the year-long program, 306 have graduated, and
62 have discontinued participation (17% dropout rate). Demographic characteristics of
participants are: average age of 63.9 years, 52% are female, 34% are veterans or the spouse of
a veteran, and 40% have diagnosed coronary heart disease.

Subject Adherence
Experience throughout the study over the past six years has shown that subjects are able to

make and maintain comprehensive changes in nutrition and lifestyle over a minimum period of
one year (Table 7). During their entire year of participation, subjects in the WMC Ornish
Program are required to complete a Personal Awareness Log (PAL form) weekly, which
includes daily documentation of nutritional intake, stress management, exercise, and group
support and is reviewed weekly by the clinical staff. Weekly staff meetings are held to discuss
each subject’'s medical status and adherence, and clinical staff provide feedback to assist and
encourage subjects to increase adherence to the defined guidelines as required.

Table 7. Adherence to dietary, exercise, stress management, and group support guidelines over 12-week
and one-year periods for participants in the Ornish Program for Reversing Heart Disease at Windber
Medical Center
Compliance 12 Weeks m—a—'i
Guideline goal I3)0.\,'(=3ragt=,- level . Average_level
(%) %o compliance| % of goal (% compliance| % of goal
(n=224) {n=224)

Diet (% compliance)’ - 100 94.88 94.88 95.64 95.64
Stress management (% ’
compliance) 100 100.08 100.06 100.72 | 100.72
Exercise (% compliance) 100 122.37 122.37 116.95 | 116.95
Group support (% attendance) 80 96.65 120.81 88.29 110.36
Total adherence score’ ~ - 109.53 — 105,91

" Includes the most recent relevant data from Cohorts #1 through #20 as of July 31, 2008; excludes subjects who discontinued
participation in the program.

T Diet - compliance measured as a percentage of the recommended diet gaals actually achieved; stress management -
compliance is a percentage of the recommended level (one hour/day, seven days/week) actually attained; exercise -
compliance Is the percentage of the recommended level (180 min/week) actually achieved; group support - compllance is
the percentage of sessions attended.

* Caleutated as the average percentage of lifestyle changas achieved by participants at the 12-week and one-year
examinations,

QOutcome Data

Participants in the Dr. Dean Ornish Program at Windber Medical Center have achieved
significant improvement in levels of virtually all of the measured coronary artery disease (CAD)
risk factors over the initial 12-week period (Table 8A). Measures of obesity including weight and
BMI declined 7%, levels of total cholesterol were reduced by nearly 14%, blood pressure
dropped 10%, measures of physical fitness increased more than 25%, and levels depression
decreased approximately 50%. These data demonstrate that lifestyle change programs may be
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important for primary prevention in individuals with diagnosed CAD and those at increased risk
of disease. Resulis from the end of the year examination are shown in Table 8B. Over the
course of one year, weight, BMI, and LDL-cholesterol decreased ~8%, diastolic blood pressure

decreased 6%, measures of physical fitness increased 30%, and levels of depression

decreased more than 50%.

Table 8A. Change in Qutcome Variables after 12 weeks for 215 Participants in the Lifestyle Change
Program for Heart Disease Reversal

- Mean Baseline Mean Week 12 Mean
Category / Metrics N (SD) (SD) Change P

Weight (Ibs.) 215 203.83 (44.5) 190.38 (39.4) -13.4 <0.00001
Body Mass Index 213 32.30 (6.8) 30.21 (6.0) -2.1 <(.00001
Total Cholesterol (mg/dl) 215 194.09 (42.2) 167.12 (37.3) -27.0 <0.00001
High Density Lipids (mg/dl) 215 46.93 (12.7) 40.76 (9.5) -6.2 <(.00001
Low Density Lipids (mg/dl) 204 110.12 (35.0) 92.46 (29.9) -17.7 <0.00001
Triglycerides {mg/dl) 215 186.23 (99.8) 169.92 (81.8) -16.3 <0.01

Systolic Blood Pressure 215 136.72 (18.2) 123.68 (156.3) -13.0 <0.00001
Diastolic Bload Pressure 215 80.86 (10.58) 72.61 (8.6) -8.2 <0.00001
[E;;U:ésl; Capacity (min.) 213 7.02 (2.7) 8.92 (2.7 1.90 <0.00001
Oxygen Capacity [METS] 212 8.40 (2.7) 10.24 (2.8) 1.84 <0.00001
Depression Scale [CES-D] 215 12.16 (10.2) 6.23 (6.1) -59 <0.00001
Hostility Scale [Cook-Medlay] 215 8.26 (4.7) 6.17 (4.3) -2.1 <0.00001
Daily Total Fat (grams) 209 62.58 (38.2) 18.23 (6.0) -44.4 <0.00001
Daily Saturated Fat (grams) 209 19.33 (13.4) 3.25 (1.5) -16.1 <0.00001
% Daily Caloric Fat Intake 209 27.89 (9.7) 10.50 (2.9) -17.4 <0.00001

Table 8B. Change in Outcome Variables after one year for 194 Participants in the Lifestyle Change
Program for Heart Disease Reversal _

\ Mean Baseline  Mean Year 1 Mean
Category / Metrics N (SD) (SD) Change P

Waeight (Ibs.) 193 201.03 (44.1) 183.73 (39.4) -17.3 <0.00001
Body Mass Index 187 31.95 (6.8) 29.25 (6.0) 2.7 <0.00001
Total Cholesterol (mg/dl) 194 193.63 (41.6) 180.99 (38.6) -12.6 <0.00001
High Density Lipids (mg/dl) 194 47.66 (12.8) 46.39 (13.1) -1.3 0.0890

Low Density Lipids (mg/dl) 184 109.30 (33.7) 100.46 (31.2) 8.8 <0.0001
Triglycerides (mg/dl) 194 185.92 (98.2) 174,06 (84.8) -11.9 <0.05

Systolic Blood Pressure 194 135.66 (18.3) 127.02 (19.0) -8.6 <0.00001
Diastolic Blood Pressure 194 80.23 (10.7) 74.98 (9.6) 52 <0.00001
FB";{nge] Capacity (min.) 188 7.20 (2.7) 9.27 (3.0) 208  <0.00001
Oxygen Capacity [METS] 188 8.51 (2.7) 10.57 (3.0) 2.06 <0.00001
Depression Scale [CES-D] 191 12.14 (10.0) 5.95 (5.7) 6.2 <0.00001
Hostility Scale [Cook-Medley] 191 8.31 (4.7) 5.82 (4.2) 2.5 <0.00001
Daily Total Fat (grams) 171 62.43 (37.2) 22.35(9.7) -40.1 <0.00001
Daily Saturated Fat (grams) 171 19.56 (13.8) 4.21 (2.5) ~15.4 <0.00001
% Daily Caloric Fat Intake 185 27.51 (9.8) 11.67 (4.0) -16.8 <0.00001
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In subjects matched for age, gender, and disease status whe did not participate in the Omish
lifestyle change program, most risk factors did not show significant changes after 12 weeks in
the Program (Table 9A). Only blood pressure and exercise capacity differed between the
baseline and 12-week examinations. At the end of one year, all variables were not significantly
different from baseline (Table 9B).
Table 9A. Change In Outcome Variables after 12 Weeks for 56 Subjects Matched for Age, Gender
and Disease Status Who Did Not Participate in a Lifestyle Change Program
Category / Metrics N Mean(gg)sellna Mean(;lg)aek 12 cl\;:g:;e P
Weight (Ibs.) 56 181,63 (304)  180.73 (30.2) -0.9 0.2318
Body Mass index 12 29.60 (3.4) 29.43 (3.2) -0.2 0.4725
Total Cholesterol (mg/dl) 55 194.95 (43.7) 191.95 (40.9) -3.0 0.5082
High Density Lipids {mg/dl) 55 55.42 (13.0) 565.18 (12.8) -0.2 0.8091
Low Density Lipids {mg/dl) 53 112,08 (35.6) 108.42 (34.5) -3.7 0.3153
Triglycerides (mg/di) 55 140.05 (103.7) 142.55 (84.2) 25 0.7894
Systolic Blood Pressure 56 136.36 (16.1) 130.32 (13.7) -6.0 <0.01
Diastolic Blood Pressure 56 80.75 (9.6) 78.32 (7.8) -2.4 <0.05
Exercise Capacity (min.)
(BRUCE] P 52 10.07 (2.8) 10.39 (2.7) 0.32 <0.05
Oxygen Capacity [METS] 52 11.22 (2.5) 11.69 (2.4) 0.48 <0.01
Depression Scale [CES-D] 55 5.13 (6.5) 5.44 (7.5) 0.3 0.6142
Hostility Scale [Cook-Medley] 55 7.55(4.1) 7.44 (4.2) -0.1 0.8103
Dally Total Fat (grams) 20 67.90 (30.7) 62.93 (24.7) -5.0 0.2840
Dally Saturated Fat (grams) 20 22.39 (10.9) 20.72 (7.6) 17 0.3197
% Daily Caloric Fat Intake 20 32.85 (10.9) 32.25 (7.3) -0.6 0.6609

Table 9B. Change in Outcome Variables after One Year for 56 Subjects Matched for Age, Gender and
Disease Status Who Did Not Participate in a Lifestyle Change Program

. Mean Baseline Mean Year 1 Mean *
Category / Metrics N (SD) (SD) Change P

Weight (Ibs.) 38 184.75 (31.8)  1B6.05 (34.4) 13 0.2871
Body Mass Index 0 - - - ---
Total Cholesterol {(ma/dl) 37 192.70 (37.3) 194,14 (42.5) 14 0.7823
High Density Lipids (mg/dl) 37 54,46 (11.1) 52.22 (14.0) 2.2 0.0601
Low Density Lipids (mg/dl) 36 112.08 (32.0) 112.06 (36.1) 0.0 0.9952
Triglycerides (mg/dl) 37 138.97 (104.0)  154.11 (104.4) 15.1 0.1023
Systolic Blood Pressure 38 133.58 (15.9) 130.11 (14.0) -3.5 0.1591
Diastolic Blood Pressure 38 80.05 (9.9) 78.21(9.2) 1.8 0.2499
FE"‘;"U"?E"] Capacity (min.) 31 10.35 (2.8) 10.57 (3.0) 022 02779
Oxygen Capacity [METS] 3 11.50 (2.5) 11.97 (2.8) 0.47 0.1367
Depression Scale [CES-D] 37 5.11 (6.2) 6.95 (7.1) 1.8 0.0757
Hostility Scale [Cook-Medley] 37 8.00 (4.2) 7.78 (4.1) -0.2 0.6949
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Many patients showed a biphasic response to the Ornish program for certain physical risk
factors, achieving rapid improvement in the risk factor variables during the initial 12-week
period, but then partial reversal in risk factor levels at the end of the year (Figure 4). Systolic
blood pressure and most biochemical variables improved during the initial 12-week period but
then reversed some of their early gains by the end of one year. Conversely, the psychometric
measures retained their level of improvement or continued to improve from 12-weeks to one
year.

Significant changes in the distributions of participants with clinically-significant conditions were
observed for depression, stress, and the mental health composite score (MCS) from baseline to 12
weeks and from baseline to one year (p<0.001) (Table 10). In all cases, the number of participants with
a clinically-significant condition decreased significantly from baseline to 12 weeks and baseline to one
year. Gender was not a significant factor for clinical changes in depression, stress, and mental health
scores from baseline to 12 weeks and was not a significant factor for clinical changes in stress and
mental health from baseline to one year. However, men and women responded differently with respect
to clinical depression by one year. Although the reduction in the number of clinically-depressed women
was significantly greater than that observed in men, there were nearly twice as many women with
clinical depression at baseline. Due to the small number of participants considered hostile at baseline,
no significant clinical changes were observed for hostility.
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Figure 4. Improvement in selected CAD risk factor lavels after 12 Weeks and One Year
among participants in the a CAD Rever=al Program stratified by gender.
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Table 10. Clinical Changes in Psychometric Variables for Participants in a Lifestyle Change Program
for Heart Disease Reversal

Baseline to Baseline to
Psychometric Variable 12 Weeks P-value® One Year P-value®

Depression scale (CESD)

Depressed — Not depressed 43 48

Remained depressed 10 5

Not depressed — Depressed 8 7

Remained not depressed 113 <0.001 112 <0.001
Perceived stress scale

Stressed — Not stressed 53 57

Remained stressed 14 10

Not stressed — Stressed _ 3 0

Remained not stressed 102 <0.001 105 <0.001
Hostility Scale (Cook-Medley)

Hostile — Not hostile 6 6

Remained hostile 1 1

Not hostile — Hostile 2 3

Remained not hostile 163 0.199 162 0.358
Mental health composite score

Below average — Average or above 46 48

Remained below average 9 7

Average or above — Below average 3 4

Remained average or above 114 <0.001 113 <(.001

® Results from Chi-square testing of a 2 x 2 contingency table containing counts of participants above versus below
established thresholds for risk stratification at baseline and 12-weeks,

® Results from Chi-square testing of a 2 x 2 contingency table containing counts of participants above versus below
established thresholds for risk stratification at baseline and one-year.

Adverse Events

All adverse events are submitted and adjudicated by the Windber Medical Center Institutional
Review Board and USUHS Office of Research after review by both the Principal Investigator
and Medical Monitor. There have been 81 adverse evants over the course of the study, of which
56 were serious events and 25 were considered non-serious. A serious event is defined as
occurring at any dose or intervention level that results in any of the following outcomes: (1)
results in death, (2) a threat to life, (3) inpatient hospitalization or prolongation of existing
hospitalization, (4) persistent or significant disability or incapacity, (5) causes cancer, (6) is an
overdose, or {7) any medical event that requires treatment to prevent one of the medical
outcomes listed above. Therefore, the 56 events were considered serious due to inpatient
hospitalizations. There were 51 non-cardiac and 30 cardiac adverse events. No deaths occurred
and none of these adverse events were deemed to be study related.
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Task #8: Ongoing enroliment to Global Profiling of Gene/Protein Expression and Single
Nucleotide Polymorphisms Associated with Coronary Heart Disease Reversal, Sub-Study
for Subjects in the Dr, Dean Ornish Program protocol.

Status: Enroliment to both global profiling studies is ongoing.

1. Global Profiling of Gene/Protein Expression and Single Nucleotide Polymorphisms
Associated with Coronary Heart Disease Reversal. This study is characterizing: 1)
longitudinal changes in gene and protein expression in blood during an intensive lifestyle
intervention; 2) associations of gene/protein expression profiles and single nucleotide
polymorphisms (SNPs) with changes in quantitative CHD risk factors/CHD status during the
intervention; and 3) gene/protein expression profiles and SNPs predictive of significant
differences among individuals in patterns of change in CHD risk factors and CHD phenotypes
during the lifestyle change program. This research has the potential to provide a global view of
molecular changes associated with lifestyle modifications designed to reverse CHD and improve
our understanding of molecular events crucial to CHD development.

Collaborators and external relationships for this project include Marina Vernalis, Debra Marshall,
Elaine Walizer at Walter Reed Army Medical Center, and LipoScience, Inc., the Department of
Endocrinology, University of Maryland, Baltimore, Johns Hopkins University, and Josef Machac,
MD, at Mt. Sinai Medical Center.

Subject Enroliment and Demographics '

Subject enroliment to date is 271. There are 112 participants taking part in the lifestyle change
program and 91 subjects enrolled thus far serving as the control group. Demographic
characteristics of the control group are: average age of 61.7 years, 49% are female, 25% are
veterans or the spouse of a veteran, and 35% have diaghosed coronary heart disease.

Sample Collection
From July 1, 2005 to June 30, 2006, there were 19 examinations and blood draws for Omish

Program and control group participants. During the year, approximately 5,518 aliquots of
biclogical material were collected as summarized in the following table:

Cohorts and Research Group Examinations 19
Individual Patients 235
PAXGene Tubes 260
Plasma Samples 3,564
Total Aliquots 5518

NMR Lipid Panel

Participants experienced clinically-important improvements in a number of components of the
NMR lipid panel, which gives detailed information on particle size and number for VLDL, HDL,
and LDL (Table 11). These data are important, because several studies have linked selected
variables, such as LDL particle number more strongly to CAD risk than LDL-cholesterol.
Recommended LDL-PN goals are <1000 nmol/L (<20th percentile) for high risk patients and
<1300 nmol/L (<50th percentile) for moderately high-risk patients. As previously observed for
selected biochemical variables, some of the NMR lipid panel variables also regress toward
baseline values by the end of one year (Table 12).
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Table 11. Change in NMR Lipids After 12 Weeks in Participants in the
Lifestyle Change Program for CAD Reversal
Mean Baseline Mean Week 12 Mean '
Category N (SD) (SD) Change P
VLDL Particle Concentrations (nmol/L)
VLDL Particles (tatal) [VLDLP] 90 89.90 (40.5) 98.56 (44.2) 8.7 <0,01
Large VLDL/Chylomicrons [VL] 90 8.87 (7.2) 5.91(6.2) -3.0 <0.001
Medium VLDL [VM] 80 30.88 (24.6) 51.92 (32.7) 12.0 <0.0001
Small VLDL [VS] 20 41.16 (20.7) 40.73 (18.1) 04 0.8448
LDL Particle Concentrations {(nmol/lL)
LDL Particles (total) [LDLP] 90 1463.86 (469.6) 1258.19 (451.5) -205.7 <0.00001
IDL 90 78.46 (54.1) 48.39 (44.0) -30.1 <0.00001
l.arge LDL [LL] 90 233.76 (202.9) 203.42 (151.5) ~30.3 0.0516
Small LDL (total) [LS] 90 1151.63 (459.9) 1008.41 (429.3) -145.2 <0.001
Medium Small LDL [LMS] 90 240.58 (93.5) 205.99 (89.5) -34.6 <0.0001
Very Small LDL [LVS] 80 910.97 (370.9) 800.44 (342.9) -110.5 <0.001
HDL Particle Concentrations (umol/L)
HDL Particles (total) [HDLP] 90 32.78 (5.8) 28.98 (4.8) -3.8 <0.00001
Large HDL [HL) 90 4.89 (3.3) 4.26 (2.3) -0.6 <0.01
Medium HDL [HM] 90 5.52 (4.5) 412 (4.2) -1.4 <0.001
Small HDL [HS] 90 22.38 (6.3) 20.60 (4.9) -1.8 <0.01
Mean Particle Sizes (nm diameter)
VLDL Size [V2) 90 57.39 (10.3) 49.48 (8.6) 79 <0.00001
LDL Size [LZ] 90 20.17 (0.7) 20.20 (0.6) 0.0 0.6561
HDL Size [HZ] 90 8.65 (0.3) 8.68 (0.3) 0.0 0.16689
Calculated Lipids (mg/dL)
Triglycerides [NTG] 20 195,63 (93.7) 172.73 (82.6) 229 <0.01
VLDL-TG [NVTG] a0 156.74 (92.2) 141.14 (81.4) -15.6 0.0729
HDL.-C [NHDLC] 90 44,23 (11.5) 38.88 (8.3) -54 <0.00001
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Table 12. Change in Selected NMR Lipids After One Year in Participants in the
Lifestyle Change Program for CAD Reversal :
Category N Mean Baseline Mean Year 1 Mean P
{SD) {(SD) Change
VLDL Particle Concentrations (nmol/L)
VLDL Particles (total) [VLDLP] 53 94,70 (44.7) 97.77 (42.5) 3.1 0.5832
Large VLDL/Ghylomicrons [VL] 83 9.09 (7.0) 579 (6.7) -33 <0.001
Medium VLDL [VM] 53 42.03 (27.3) 48.00 (29.6) 6.0 0.1117
Small VLDL [VS] 53 43.58 (22.5) 43,99 (22.3) 0.4 0.9028
LDL Particle Concentrations (nmol/L)
LDL Particles (total) [LDLP] 53 1464.30 (457.6) 1302.60 (451.7) -161.7 <0.001
IDL 53 82.51 (55.4) 82.53 (50.8) -20.0 <0.05
Large LDL [LL] 53 242,34 (229 .4) 261.57 (188.9) 9.2 0.6593
Small LDL (total) [LS] 53 1139.49 (453.7) 988.49 (484.6) =-151.0 <0.01
Medium Small LDL [LMS] 53 236.45 (90.8) 206.87 (108.2) -29.6 <0.01
Very Small LDL [LVS] 53 902.98 (369.2) 781.60 (380.8) -121.4 <0.01
HDL Particle Concentrations (nmol/L}
HDL Particles (total) [HDLP] 53 33.64 (5.7) 33.16 (5.1) -0.5 0.5341
Large HDL [HL] 53 5.07 (3.8) 5.27 (3.2) 0.2 0.5688
Medium HDL [HM] 53 5.64 (4.6) 4.94 (4.9) -0.7 0.2711
Small HDL [HS] 53 22.93(6.4) 22.95 (5.8) 0.0 0.8780
Mean Particle Sizes (nm diameter)
VLDL Size [VZ] 53 57.13 (9.5) 49.51 (9.1) -7.6 <0.00001
LDL Size [LZ] 53 20.18 (0.8) 20.40 (0.8) 0.2 <0.01
HDL Size [HZ] 53 8.67 (0.3) 8.70 (0.4) 0.0 0.3931
Calculated Lipids (ma/dL)
Triglycerides [NTG) 53 202.21 (97.3) 172.85 (88.0) 294 <0.01
VLDL-TG [NVTG] 53 162.49 (96.0) 137.04 (85.5) -25.5 <0.05

Inflammatory Markers

Assays are being conducted for a panel of five inflammatory markers, potentially important in
CAD development and/or reversal: insulin, leptin, C-reactive protein, interleukin-6, and
interleukin-8. Preliminary results are shown in Tables 13A-13B. Leptin levels decrease
significantly in Ornish participants after 12 weeks; leptin, interieukin-6, and interleukin-8 all
decrease significantly after one year. Only leptin levels decreased significantly in control
subjects, but this change will be evaluated in the coming year as data from more samples are
collected.

Table 13A. Change in Inflammatory Markers After 12 Weeks in Ornish Program Participants

Mean Baseline Mean 12 Week Mean
Category N (SD) (SD) Change P
Insulin [uU/mI] 41 19.89 (11.5) 16.80 (10.7) -3.089 0.1571
HS-CRP [ug/mi 41 6.26 (8.0) 4,29 (4.6) -1.971 0.0817
Leptin [ng/mi) 41 29.55 (20.2) 17.82 (12.3) -11.734 <0.0001
IL-6 [pg/mi] 41 2.99 (1.7) 3.04 (2.1) 0.048 0.8899
IL-8 [pg/mI] 39 14.37 (3.4) 15.24 (4.6) 0.871 0.0867
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Table 13A. Change in Inflammatory Markers After One Year in Ornish Program Participants

Category N Mean Baseline Mean 12 Week Mean P
{SD) (SD) Change
Insulin [uU/mli} 10 15.16 (8.4) 13.75(9.3) -1.403 0.2808
HS-CRP [ug/ml 10 3.65(3.7) 2.98 (3.6) -0.668 0.4542
Leptin [ng/mi] 10 23.07 (15.4) 11.99 (7.8) -11.083 <0.01
IL-6 [pg/mI] 9 3.53(1.9) 1.53 (0.8) -2.004 <0.05
iL-8 [pg/ml] 10 13.69 (3.0) 11.28 (1.9) -2.409 <0.05
Table 13C. Change in Inflammatory Markers After 12 Weeks in Control Participants
Category N Mean Baseline  Mean 12 Week Mean p
(SD) (SD) Change
Insulin [utl/mI] 38 15.88 (9.3) 17.85 (7.4) 1.768 0.2888
HS-CRP [ug/ml 39 3.13(3.8) 3.35 (3.6) 0.211 0.7460
Leptin [ng/ml] 39 19.91 (12.7) 15.19 (9.6) -4.719 <0.0001
IL-6 [pg/mi] 39 1.67 (1.0) 1.92 (1.5) 0.245 0.3565
IL-8 [pg/mi] 32 12.73 (4.1) 13.63 (3.3) 0.901 0.2699

Endothelial Progenitor Cells

Endothelial progenitor cells (EPCs) are derived from bone marrow and function in ongoing endothelial
repair. Impaired mobilization or depletion of these cells has been shown to contribute to endothelial
dysfunction and cardiovascular disease progression. The number of endothelial progenitor cells in
peripheral blood is being assessed to determine how numbers of these cells change in response to the
program. Preliminary results are provided in Tables 14A and 14B.

Thus far, significant changes in levels of endothelial progenitor cells have been detected for
both Omnish participants and control subjects at the 12-week examination. Although control
subjects are carefully matched to Ornish participants for age, gender, and disease status,
control subjects have much higher levels of EPCs at baseline. Despite this difference, a pattern
that is beginning to emerge is that EPC numbers decrease significantly in control subjects by
the end of the year, but do not change significantly in Ornish participants.

Table 14A. Change in Endothelial Progenitor Cells after 12 Weeks in
Ornish Program and Control Participants
Mean Baseline  Mean Week 12 Mean

Category N (SD) (SD) Change P
Ornish Participants 60 0.118 (0.070) 0.082 (0.053) -0.025 <0.001
Controls 43 0.183 (0.134) - 0.136 (0.088) -0.048 <0.05

Table 14B, Change in Endothelial Progenitor Cells after 1-Year in
Ornish Program and Control Participants
N Mean Baseline  Mean One Year Mean

Category (SD) (SD) Change P
Ornish Participants 31 0.108 (0.062) 0.091 (0.049) -0.017 0.206
Controls 20 0.217 (0.162) 0.128 (0.071) -0.089 <0.05
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Gene Expression

At the beginning of the year, RNA was isolated from PAXgene tubes for 11 Ornish participants,
who had one PAXgene tube for each of the following timepoints: baseline, 3 months, and 1
year. After purifying RNA samples, the CodeLink Gene Expression System (then in place at the
WRI) was used to process the samples. Due to ongoing problems associated with
reproducibility on the CodelL ink platform — encountered in both the Molecular and Clinical Based
Comprehensive Cardiac Care Program and the Clinical Breast Care Program — we began
testing the Affymetrix platform, purchased by the CVD program for SNP genotyping, and
switched to this system due to QA/QC data that are superior to that of CodeLink.

Beginning in November 2005, considerable work focused on developing new standard operating
protocols for gene expression on the Affymetrix platform. As mentioned above, all previous
gene expression analysis had been done through protocols developed by the core facility at
WRI using Codelink assays from GE Healthcare. Three Ornish patient RNA samples were
initially selected to analyze via the Affymetrix gene expression protocol. Samples were chosen
from one patient (ID 281) collected at three time points: baseline, 3 months, and 1 year, and
processed to completion according to the Affymetrix gene expression protocol. Resultant data
indicated that technical aspects of the protocol worked well, but based on a number of
Affymetrix internal controls that monitor the success of various steps in the protocol, it was
determined that the number of probe sets called as present by the analysis software was below
30%. Average to high call rates should be ~40-60% and a reduced percentage of present call
rates may be due to the presence of globin in the total RNA that is isolated from PAXgene
tubes. Therefore, a globin reduction protocol was evaluated in combination with the normal
gene expression protocol.

Globin reduction must be performed on RNA that is isolated from blood, because the presence
of globin may significantly interfere with the expression of some genes. Since globin accounts
for ~70% of the RNA present in total RNA isolated from blood, globin reduction would increase
the recognition of genes that are expressed at lower levels. The Affymetrix globin reduction
protocol involves the use of peptide nucleic acids (PNAs), which must be handled carefully to
fully reconstitute. Due to difficulties with this protocal of trying to get the PNAs solubilized to the
correct concentration, a similar globin reduction protocol from another commercial vendor,
Ambion (GLOBINclear™) was also tested. After sufficient evaluation as outlined below, data
from the Affymetrix assays indicated that the globin was reduced successfully using the
GLOBINclear™ and the percent present call rates on the gene expression reports increased to
above 50%.

During the months of January and February, 17 samples of PAXgene RNA were analyzed using
the Affymetrix gene expression protocol, 12 were performed with the globin reduction step, and
§ were performed without globin reduction. All 17 trials were successful as determined by the
internal controls.

In early February statistical analyses were conducted to assess the performance of gene
expression from samples that did or did not receive globin reduction. Seven total comparisons
were made between paired samples (3 experimental human samples and one duplicate). Probe
sets determined to be "present” were found by Wilcoxon's rank test to be statistically significant.
Therefore, an increase of “present” calls increases the number of genes that can be detected
per experiment, providing more detailed and potentially impaortant molecular information per
experiment. In the experimental human samples, globin reduction increased the percentage of
probe sets called "present” by ~15% on average. The duplicate performed extremely well
differing in “present” calls by <0.3%.
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As mentioned above, gene expression data using two techniques to reduce the number of
globin transcripts, globin reduction (8 chips; 3 samples) (Affymetrix) and GLOBINclear™ (10
chips; 5 samples) (Ambion) were obtained. Reports for the arrays were generated to determine
the proportion of present/marginal/absent calls as well as fold-change in gene expression levels.
Distributions were created for genes that exhibited consistent expression (present-present,
absent-absent, marginal-marginal) across all samples in order to search for intensity-related
issues, using caGEDA. Genes for which the ability to detect their expression changed as a
result of applying globin reduction procedures (for example, genes absent prior to globin
reduction but present after globin reduction, marginal = present, marginal = absent, present >
absent) from all five experiments were identified and grouped. Genes containing the root ‘globin’
in their description were also identified to observe changes in their expression. Genes that
consistently changed across all five samples were considered of greatest interest for further
study. Of these, gene ontologies consisting of cellular location, molecular function, and
biological process were summarized for further classification. Public “normal” data was used in
order to determine “normal” expression levels for each gene and compared to our sample data.
Lastly, Spotfire™ was used for hierarchical clustering of all data to determine expression
change. Graphs, charts, and lists were created for presentation purposes and a summary of all
procedures is currently being prepared for publication.

The GLORBINclear protocol was implemented to reduce the globin transcripts in total RNA
isolated from PAXgene tubes, and in combination with Ambion's MessageAmp Il aRNA
amplification protocol, was used to successfully amplify RNA in preparation for gene expression
array analysis. Globin-depleted RNA samples from the ten Ornish participants with three time
points each (30 samples) mentioned above were assayed on GeneChip® Human Genome
U133A 2.0 arrays (Affymetrix), which assay ~14,000 genes. Call rates using the globin
reduction protocol were all >50%.

Analysis of these initial samples is in progress. Thus far, we have abserved approximately 1,200
genes that are differentially expressed in peripheral blood between the three examinations
(baseline, 12 weeks, one-year). Preliminary results indicate that many of the genes changing in
expression during participation in the program are:

1. protein binding

2. metal ion binding

3. DNA/nucleotide binding

4. receptors

5. hydrolases

8. transferases

These results suggest that fundamental molecular changes occur due to participation in the
program. Continuing studies will examine the functional biology of these genes and their
relationship with risk factor response.

Structural and Functional Measures of Cardiovascular Health

The Windber Medical Center acquired a new 16-slice combination PET/CT imaging system in
2004 to obtain detailed quantitative images to quantify a number of important measures of
cardiovascular disease. The HeartFusion Cardiology Applications provide comprehensive
assessments of coronary disease by combining CT angiography with PET data to
simuitaneously provide anatomical and functional information.
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Specific endpoints we are measuring include ejection fraction and wall motion, coronary artery
calcification scores, left and right ventricular volumes, myocardial mass, stenosis sizing and
vessel diameter, plaque density and differentiation of calcified versus non-calcified plaque, and
tissue perfusion and viability. Data from the combination PET and coronary angiography scans
are being acquired through a collaboration with Dr. Josef Machac at Mt. Sinai Medical Center in
New York, who is joining our group as a collaborator to assist us in the quantification and
interpretation of the huge volumes of imaging data we have acquired. To date, we have
conducted on Ornish participants (includes PET rubidium, Calcium CT, and CTA scans) 49
baseline, 31 12-week, and 18 one-year scans and on control participants, 50 baseline, 17 12-
week, and 12 one-year scans. As these images are read by Dr. Machac’s group and the
research data are collected in the coming months, a comprehensive picture of the effects of the
program on cardiac health will emerge.

Proteomics

During the year, extensive efforts and progress were made in cardiovascular protein expression
profiling. The primary component in this effort is the world's most sophisticated system for
characterizing proteins: the LTQ-FT Fourier Transform Mass Spectrometer, coupled to a Two-
Dimensional High Performance Liguid Chromatography (HPCL) system, which allows high-
performance separation of peptides and their characterization via mass spectrometry. Delivery,
installation, start-up, check-cut, and operation of this system all occurred at the beginning of the
year, as did the relocation of the Windber Research Institute to its new building. Another
important aspect of the initial evaluation was an overview of quantitation software for the
expressed proteins based on a non-labeling quantitation method.

Trial analyses began with three sample aliquots of patient Cv000275 at time points of baseline,
12 weeks, and 1 year, which were digested and sent to the BRIMS facility in Boston, MA for
mass spectral and differential expression analysis. A similar analysis was performed in-house
on a PF2D protein fractionation system and mass spectrometry analysis was performed via
LTQ-FTMS.

The operations and techniques that make up the entire proteomics pipeline for giobal profiling of
blood plasma were developed. Further, in-depth efforts were initiated on the integration and
dove-tailing of the various steps and operations. Progress included experimentation in the area
of high abundance protein depletions, where the most abundant proteins are depleted, in order
to allow the less abundant proteins to be detected, quantitated, and characterized. The available
depletion techniques were utilized and optimized for our specific sample sets.

Three digestion protocols were optimized and evaluated on efficiency, completeness,
reproducibility, and automation ability. Detailed evaluation via LC/MS and protein identification
was conducted to develop initial methods in both liquid chromatography separations (LC)and
mass spectrometry detection (MS).

LC methods were developed and optimized for large-population clinical proteomics to maximize
protein identifications, reproducibility, sensitivity, detection limits, and robustness. A 2-hour time
window for sample injection and analysis on the LTQ-FT will give adequate throughput and
keep the cost per analysis lower. Finally, LC performance criteria were evaluated, such as
maximized peak width, maximized peak capacity, minimized peak tailing, minimized carry-over,
reproducible run times, and reproducible peak heights and areas.

Plasma samples (n=3,564) from peripheral blood have been obtained from participants in
Ornish Cohorts #13-20 and four control groups. Thirty sample aliquots from 10 participants (at
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time points of baseline, 12-weeks, and 1 year for each participant) are currently undergoing
mass spectral analysis and differential expression analysis as a pilot study to assess the
performance of the methods outlined above.

Adverse Events

All adverse events are submitted and adjudicated by the Windber Medical Center Institutional
Review Board and Ft. Detrick Office of Research after review by both the Principal Investigator
and Medical Monitor. There have been 20 adverse events over the course of the study, of which
9 were serious events and 11 were considered non-serious. A serious event is defined as
occurring at any dose or intervention level that results in any of the following outcomes: (1)
results in death, (2) a threat to life, (3) inpatient hospitalization or prolongation of existing
hospitalization, (4) persistent or significant disability or incapacity, (5) causes cancer, (6) is an
overdose, or (7) any medical event that requires treatment to prevent one of the medical
outcomes listed above. Therefore, the 9 events were considered serious due to inpatient
hospitalizations and 8 were cardiac related. No deaths occurred and 6 of these adverse events
were deemed to be study related and were defined as possible risks in the study consent,

2. Global Profiling of Gene/Protein Expression and Single Nucleotide Polymorphisms
Associated with Coronary Heart Disease Reversal, Sub-Study for Previous Subjects in
the Dr. Dean Ornish Program for Reversing Heart Disease.

The primary objective of this study is tc examine associations between DNA variation (in the
form of 500,000+ single nucleotide polymorphisms) and participant response to the program.
We are examining the influence of innate genetic variation on overall response, quantified as
the risk of future cardiac events (Framingham risk), as well as response of specific
cardiovascular disease risk factors. The main hypothesis is that innate variation in genes
associated with lipid metabolism, protein biosynthesis, protein modification, transcription
regulation and/or cell surface receptors (or other genes) will carrelate positively with response to
intensive lifestyle changes involving diet, exercise, meditation, yoga and group support, which
may lead to improved CHD risk factor profiles and genetic markers of coronary artery disease
reversal or stabilization. Participants in this study are being recruited from previous cohorts of
the Dr. Dean Ornish Program for Reversing Heart Disease at Windber Medical Center (prior to
implementation of the primary Malecular Profiling Protocol described above).

Status: In January 2006 high-density single nucleotide polymorphism assays were initiated on
Integrative Cardiac and Metabolic Health Program participants. Initially, ~70 of the Affymetrix
100K chip sets were assayed for 35 participants. Two 50K chips, each containing 50,000
individual SNPs, were run for each participant. Call rates were extremely high, averaging >98%
overall. On April 4, 2006, staff at the WRI received training for the Affymetrix 500K SNP
analysis. After somme minor changes to equipment location and technical procedures, which the
Affymetrix technical representative suggested, running of the 500K SNP chips began. Since the
training, DNA samples from 10 individuals who participated in the Ornish program have been
subjected to two 250K chips containing a total of ~500,000 SNPs. Call rates were very high,
averaging ~86%, well above the Affymetrix standard of 93% for the 500K SNP chips. These
assays extend the comprehensive genome-wide database for each participant to ~600,000
SNPs. Additional participants will be added to the work flow in the coming year and genome-
wide association studies, examining relationships hetween innate genetic variation and risk
factor response will begin.
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Task #7: Ongoing enroliment to Acute Endothelial Dependent Responses to Distinct
Macronutrient Challenges Study: A Comparison of Brachial Reactivity Responses to a

Low Carbohydrate/High Fat, High Carbohydrate/Low Fat, or an AHA Meal in Subjects at
Risk for Coronary Heart Disease protocol.

Status: IRB approval was received from the University of Maryland on August 31, 2004:
Windber Medical Center on October 29, 2004; and the Uniformed Services University on
December 16, 2004. The following panel of biomarkers has been identified: lipid profile (HDL,
LDL, total cholesterol), NMR lipid panel, ADMA, hsC-reactive protein, activated factor VII-A,
oxidized LDL, PYY, CCK, VCAM-1, adinopectin, ghrelin, leptin, interleukin-6 and-8, tumor
necrosis factor, triglycerides, glucose, and insulin.

The primary abjective of this study is to evaluate the effect of three varied meals (acute
macronutrient challenges) on endothelium-dependent flow-mediated dilation of the brachial
artery in subjects with one or two risk factors for coronary artery disease (overweight,
hypertension, hyperlipidemia, or a family history of premature coronary artery disease).
Secondary objectives include assessing the affect of the macronutrient challenge on various
blood biomarkers, including markers of inflammation, coagulation factors, endothelial progenitor
cell numbers, and markers of NO function as well as standard lipid, glucose, and insulin levels.
Endothelial dysfunction has been implicated as an early event in atherosclerosis and in the
pathogenesis of coronary artery, peripheral vascular, and cerebrovascular disease. Impairment
of endothelial function has been demonstrated after high glucose and high saturated fat meal
challenges in healthy adults. Specifically, we will study the acute effects of a high
carbohydrate/low fat (Omish), low carbohydrate/high fat (Atkins), and standard (American Heart
Assaciation) isocaloric, isovolumic meals on endothelial function

Study recruitment and intervention at the University of Maryland is complete. All 24 participants
have completed all three meals for the study; all BART studies and blood samples have been
collected. Dr. Vogel at the University of Maryland is currently reading the brachial artery
reactivity studies and plasma/serum samples are being analyzed at the respective laboratories.

At least three manuscripts (listed below) are in preparation.
1. Brachial artery reactivity in response to three meals of different macronutrient
composition
2. Changes in CVD biomarkers in response to three meals of different macronutrient
composition
3. Relation of biomarker response to satiety following consumption of three meals of
different macronutrient composition

Collaborators for this project are:
Alan Shuldiner, MD — Joslin Center for Diabetes
Robert A. Vogel, MD & Richard B. Horenstein, MD — University of Maryland School of
Medicine
Wendy Post, MD — Johns Hopkins Hospital
Christie M. Ballantyne, MD — DeBakey Heart Center, Baylor College of Medicine
Dean Ornish, MD, Preventive Medicine Research Institute
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Status: Study design/methodology in progress. Not yet submitted to WRAMC IRB for review.

Task #9: Initiate Influence of Exercise and Stress Management on the Metabolic
Syndrome protocol.

Status: IRB approval has been received from the Windber Medical Center an Nov 21, 2003 and
October 29, 2004. Approval was received from the Uniformed Services University in December
2005. This study will begin in late 2006.

The aims of this study are to characterize in participants diagnosed with metabolic syndrome: 1)
longitudinal changes in biochemical variables in blood during an exercise and/or stress
management intervention; 2) longitudinal changes in gene and protein expression in blood
during an exercise and/or stress management intervention; 3) associations of gene/protein
expression profiles and single nucleotide polymorphisms (SNPs) with changes in known risk
factors for the metabolic syndrome; and 4) gene/protein expression profiles and SNPs predictive
of significant differences among individuals in patterns of change in risk factors for the metabolic
syndrome during a six-month exercise and/or stress management intervention.

Key Research Accomplishments

IRB approval of 2 protocols:
" Better Adherence fo Therapeutic Lifestyle Change Efforts (BATTLE) Trial
= CADRe Five-Year Follow-up Protocol

* Non-invasive Coronary Artery Disease Reversal” (CADRe) Study Protocol
= Final data analysis complete
= One manuscript published (see Appendix A); 3 manuscripts in preparation

* Dr. Dean Ornish Program for Reversing Heart Disease protocol
= Manuscript in preparation
= Subject enroliment to date is 368 participants - 20 cohorts / 4 retreats
* Age/Gender/Disease state matched control group established to compare
risk factor changes

= Global Profiling of Gene/Protein Expression and Single Nucleotide Polymorphisms
Associated with Coronary Heart Disease Reversal

= Subject enroliment in the research protocols totaled 271

= More than 5,500 biological samples have been collected

= Comprehensive NMR lipid panel shows significant clinical improvement in
Ornish participants — the average LDL-particle number (more strongly linked
to CVD risk than LDL levels) impraoved from a clinically significant category
(borderline high) to a non-significant category (near optimal)

= Participation in the Program may arrest depletion of endothelial progenitor
cells (EPCs) — EPCs, which are derived from bone marrow and function in
ongoing endothelial repair, decreased significantly in control subjects by the
end of the year, but did not change significantly in Ornish participants
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» Fundamental molecular changes were shown to occur in Program
participants — patterns of global gene expression can differentiate baseline,
three month, and one year examinations

= Collection of research results from the first comprehensive cardiac imaging
on Program participants

* Protocols developed to begin conducting proteomic studies on Program
participants

= Acute Endothelial Dependent Responses to Distinct Macronutrient Challenges Study: A
Comparison of Brachial Reactivity Responses to a Low Carbohydrate/High Fat, High
Carbohydrate/Low Fat, or an AHA Meal in Subjects at Risk for Coronary Heart Disease
protocol enroliment and intervention complete

= 3 Manuscripts in preparation

Reportable Outcomes

Published Manuscripts/Abstracts:
Marshall, D., Walizer, E., Medendorp , S., Lee, L., & Vernalis, M. The effect of an intensive one-

year lifestyle intervention program on carotid intima medial thickness. (Abstract submitted).

Vizza J, Neatrour DM, Felton PM, Ellsworth DL. Effects of cardiovascular lifestyle change on
psychosocial risk factors for coronary artery disease. Health Psychal (in preparation)

Marshall, D., Walizer, E., Vernalis, M. (2006). Enhancing achievement of healthy lifestyle habits
in military healthcare beneficiaries through a lifestyle intervention program. Circulation. 113(8),
e301, p. E329.

Marshall, DA., Vernalis, M., Remaley, AT., Walizer, E., Scally, JP., & Taylor, AJ. (2008). The
effect of an ultra-low fat diet combined with aerobic exercise on serum lipids and apolipoproteins
in an Ornish lifestyle modification program. American Heart Journal, 151, 484-491.
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Conclusions

Unhealthy lifestyle behaviors are linked to the development of CHD, as well as other chronic
diseases. Projections based on combined CVD risk factor impact suggest that favorable lifestyle
habits could nearly eliminate the development of CHD and substantially decrease CHD

- morbidity and mortality. We have demonstrated that comprehensive lifestyle interventions are
remarkably efficacious in reducing CVD risk factors and, in many cases, are comparable to
pharmacological interventions. Future research endeavors from this project will provide new
information regarding strategies to improve adoption of healthy lifestyle behaviors, the impact of
lifestyle interventions on CVD risk, and the biologic mechanisms through which lifestyle changes
exert their influence. Through this research, the DOD has a unique opportunity to identify and
address adverse lifestyle behaviors and CVD risk factors early and make cardiovascular health
a part of the military culture. A commitment to CV health could prevent cardiac events, reduce
the need for costly procedures and hospitalization, improve quality of life and protect the
investment of highly trained military personnel.
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Coronary Artery Disease

The role of exercise in modulating the impact of an
ultralow-fat diet on serum lipids and apolipoproteins

in patients with or at risk for coronary artery disease

Debra A, Marshall, MD, Marina N. Vernalis, DO, Alan T. Remaley, PhD, Elaine M. Walizer, MSN,
John P. Scally, MD, and Allen J. Taylor, MD Waskington, DC; Rockville and Betbesda, MD

chkground Ultralowfat diets are known fo reduce high-density lipoprotein cholastero! (HDLC) levels. In the sefting
of & multicomponent lifestyle intervention program, relationships between exercise variables and HDL-C levels were
examined to determine whether exercise maderates this dietary effect on serum lipids and apolipoproteins.

Methods We performed a 3-month, prospective, nonrandamized lifestyle intervention study (<10% dietary fat; aerobic
exercise [180 min/wk], group support, and yoga [60 min/d]) in 120 subjects with or at risk for coronary artary disease.

Results Afier 3 months, dietary fat intake was reduced to 8.7% + 2.6% of fotal intske and the median weekly
exercise time was 194 minutes. High-densily lipoprotein cholesterol levels decreased by 8.3 + 11.3 mg/dL (P <.001), and
triglyceride levels increased by 17.6 + 102.7 mg/dL (P = .026]. A small dense low-density lipoprotain cholesterel {LDL-C)
phenotypa emerged indicated by a 13.8% LDLC reduction accompanied by only a 2.3% reduction in apolipoprotein B levels
[P = .084). Among subjects with exercise amounts less than those of the aroup median, HDLC reductions were greater in
those with more than (—13.5 + 16.0 mg/dL) versus less than (-2.5 + 7.5 mg/dl) the median reductions in fat intake

(P =.026). Even among subjects who exercised >194 min/wk, HDI-C wos reduced compared with baseline

[~7.4 & 7.9 mg/d., P<.001).

Conclusions An vlralow-ot diet as a component of a comprehensive litestyle intervention induces raductions in
HDL-C and the emergence of o dyslipidemic lipid profile. Aerobic exercise only portially mitigates this effect.
({Am Heart) 2006:151:484-91 )

The scientific basis for recommending dietary fat developed by Ornish (the “Ornish Diet™), repotted that 2 .
reduction as an approach to reduce cardiovascular higher proportion of patients with CAD following the
disease dates back to the studies by Keys,) which diet along with an intensive lifestyle intervention showed
demonstrated that countrics with the lowcest dictary coronary ingiographic improvement in comparison to
saturated fat also had the lowcst incidence of cardiovas- @ usual care control group at both 1-year and 5-year
cular discasc. Subscquently, ultralow-fat diets (510% of follow-up. Thesc changes in the treatment group were
total caloric intake as fat), emphasizing the amount rather accompanied by improvements in angina pectoris, and
thao the type of dictary fat, were promoted in ¢ombina- total and low-density lipoprotein cholestero) d.DI-CY;
tion with other intensive lifestyle interventions to arrcst however, a dyslipidemic profile (lower high-density
or reverse coronary artery disease (CAD).** The Lifcstyle lipoprotein cholesterol [HOL-C] and increased triglveer-
Heart Trial, ** including a specific ultralow-fat dict ides) emerged.

Short-term, controiled dietary studies confirmed that
substantially limiting dietary fat intake. while lowering

From the Waltar Rrad Army ’Mof'f“’ Center Cardiology Semj. Wﬂshlr}ca!;: oc, scrum LDL-C and total ¢holesterol, results in unfavorablc
Henry M. Jackson Foundatlan fer the Ach + of Militory icing, Rockville, MO, . i . o 6-9

Netienal Instirtas of Hoolth Daportment of Laboralary Medicine, Bethasdo, MD. Changes n HDL-C and tnglycc..n.dc levels. ,

The opinions or assartions expressed herain are the privota visws of the avthors ond ara Although the net impact on longterm cardiovascular

not to br canstriad o reflecling the views of tha Ocparimaent of thy Army oF the m()ﬂji(lit’r and mom]{ty of these combined favorable and
Department af Dalanss. unfavorable changes in lipid components is unknown
Submined Janyary 11, 2005; accepted March 27, 2005, the decrease Hg e pid componen f )
Reprint requesss: Dabra A, Marshell, MD, Cardiclogy Scrvice, Wolier Rand Army e ecrf:asc in HDL-C c.onccntra‘tlon 15 of concern based
Medical Canter, 8900 Georgia Avave, NW, Building 2, Room 4A34, Washinglen, DC upon evidence that low HDL-C, independent of triglyc-
20307-5001. cride level, is associated with increased coronary heart
gggég%%":j"f:ﬁ;:x““””“" discase risk.'” In contrast, exercisc has been shown to

i 2008, Mosby, Inc. Al rights reserved. bmadly and f"WUmblY imPﬁCt the HPOI')I'O[E’II') profile

doi: 10. 1014 /),0h).2005.03.005 and 13 one of the foew nonpharmacologic interventions




B8/23/208086

11:48 2027828707

Amedican [ieart Joirnal
Volume 151, Number 2

ICHP

Marshall st =) 485

Figur R
454 Screened for Eilgiility
334
Did Nt Moat
Protecol Etigibility
Ciiteria or ware .
unwilling to padicipata
120 Enrofled
=
Apdlipoprotein Subatudy General Study
Inifiai 50 Subjects 70 Subjects
10 Dropouts | 40 [ 102 Completad y—' 82 6 Drapiouta
+ 7 Befors Intervention Phase 1 '« 4 Bafore Intorvention
* 3 During Intervention * 4 During {ttatvention
2 Exciuded'tom Analysla 4Exshuriee) liom Analaie
Because. of Incompisie Betnipa of Ihcompiste
Fopd Intoke Rnd Exercinn Food Intaks and Cismiige
Reponng 7 Missing Pakad Samplag P
Tor Appitpaprotein Analygls
s
31 'Irguluded in 65 Inciuded in
Substudy General Study
Analysis Analysis

95 Included. In:
Overall Study
Anaiysis:

Flow diagram of participants in the trial.

reported to increase HDL-C.'™'? Thus, cxercise could
potentially moderate the cffect of low-fat dicts on the
lipid profiic.

The purpase of this study was 2-fold. First, we sought to
independently investigate the serial changes in serum
lipid concentrations specifically those related to HDI-C
during the initial 3 months of an Ornish dict and lifestyle
program. Sccond, wc sought to cxaminc the rclationships
berween cxercise variables and changes in HDIC levels
to determine whether exercise moderates the elfect of an
ultralow-fat diet on serum lipids and apolipoproteins.

Methods
Study population and design

This s 2 prospective, singlc-arm study modeled [rom the
Dean Omish Program for Reversing Feart, Discn.sc"" that was
conceived to determine the feasibility and efficacy of this
specific lifestyle intervention in a nonresidential military
populatian, The study was funded by a congtessional

apprapriation to the Department of Defense. Volunteer
subjects were self-referred, military health care beneficiaries,
aged 218 years with known coronary risk factors or CAD,
willing to muke comprehensive lifestyle changes for 1 vear.
This protocol was approved by the Deparunent of Clinical
Tnvestigation/Human Use Committee of Walter Reed Army
Medical Center (Washington, DC) and Human Use

Committce at the Uniformed Scrvices University for the Health
Sciences (Bethesda, M),

Before cligibility screening of this predominantly sedentary
population, which included a complete medical history,
physical examination, and teeadmill testing, subjects
voluntarlly provided written informed conscnt. Exclusion
critcria included highrisk treadmill tcst, unstable CAD/
revascularization procedure within 3 months of study
enroliment, sympromatic congestive heart failure/gjecrion
fraction of <35%, inability/unwillingness to fully patticipate in
all 4 program components, or substance abuse, including
tobacco, within 3 months of study enrollment. Subjects were
entered into the study in cohorts of 10 10 20 participants.
We sereened 454 subjects to enroll in the Frst 7 study cohorts
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(120 subjects) berween February 2000 and April 2002.

This stucly pertains 1o the initial 3 months (phase 1) of the
study intervention, which wits completed by a total of

102 subjects (85%). After exclusion for missing data, 96 subjects
were available for analysis. A lower bascline diastolic blood
pressure (BP) was the only baseline characteristic that differed
between the subjects analyzed and the 24 dropouts, Subjects’
flow through the study is shown in Figure 1,

The study begins with a 5-day rcsidential retreat for
education and monitoring the initiation of the lifestyle change
intcrventions. During weeks 2 1o 12, subjects are on-site rwice
wcekly. 4 hours each visit, for supervised excrcisc and voga,
group suppart, and meals with educational lectures, The study
intervention consists of ultralow-fat diet (10% total calorles as
fat, 5-10 mg cholesterol/d, soy and Iegunics as the protein
source, limited nonfat dairy products, 35-50 g af fiber, and
25 servings of fruit and vegerables daily), acrobic excrcise
(180 min/wk), group support lcd by a psychologist, and voga
(poses, decp reiaxation, meditation, guided imagery, breathing
for 60 min/d).

Data collection and analysis

Qutcome variables measured at baseline and 3 months
included BP, heart rate, weight, and body mass index (BMT) by
a factorv-calibrated Tanita Body Composition Analyzer (Moclel
TBF-3004; Tanita, Tokyo, Japan), pereentage of body fat (3-site
skin fold caliper analysis a8 dcscribed by Pollock ct al'®), fitness
(peak metabolic equivalent [MET] level achicved on muximal
tecadmill exercise tests), and fasting plasma lipids (otal
cholesterol, LDL-C, HDL-C, triglycerides). Medications were
assessed at baseline and any changes in medications or dosage
wete queried on a weckly basis by study-subject case
managers. Total cholcsterol, LDL, HDL. and telglyceride values
were dircctly roeasurced on a COBAS INTEGRA analyzer
(Rochc Diagnosrics, Indianapols, TN), Calculations were made
for non-HDI-C (total — HDI-C) and triglyceride-HDL ratio.
Cansccutive subjects in the initial 2 coharts had haseline and
3-month sera analyzed for apolipoproteins (apos) A, Al
and B. Paired basetine and 3-month samples were stored at
—70°C and simultaneously analyzcd using ncphrowetric anal-
vsis on a COBAS Fara TT analyzer (Roche) by turbidometric
immunouassay. Nutritionist V softwire (Version 2.2; First
DataBank, San Bruno, CA) was used o analyze 3-day food
records at basclinc and wecks 8 through 12, Daily porsonal
adherence logs were assessed for compliance to the prescribed
dictary pattern (weekly pereentage of avaidance of meat/
poultry/fish or of added oils throughout phase 1) and exercise
(weekly minutes of structured exercise activity during weeks
8 through 12).

Statistical methods

Subjects who completed the 3-month intervention and who
had compicte nutrition and cxcrcise compliance data arc
included in this analysis (n = 96), The apolipoprotcin
subanalysis included 31 subjects after accounting for dropouts
(n = 10D, missing paired lahoratory samples (n = 7), and
incomplere compliance data (n = 23, Changes in outcome
variables hetween hasecline and 3 months were cvaluared
using either a paired ¢ test or Wilcoxon signed mnk test, as
appropriate, Comparison of the intervention effect between
groups (statin use vs no statin usc or apolipoprotein vs no
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Variables

Male 68
Age {mean + 5D} 61+ My
Raca

White 83

African Americon 13

Other 4
Dicbetes 17
Hyperionsion 64
Caronary disease 68
Stotin use 71
Employed 44

Valyes are percenfoges except where indieated.

apolipoprotein analysis) was performed with a # test or
Mann-Whitney I test for independent groups, as appropriate.
To explore the influence of exercise and diet on HDLA
changes, 4 I-way analysis of vatiance with adjustment for
multiple comparisons was performed on 4 groups determined
on the basis of exercise time and decrense from bascling in
percentage of fat of total caloric intake for the cntire study
population: group 1, exercise time and percentage of fat
decrease fess than median; group 2, exercisc time Ioss than
median and percentage of fat decrease greater than median;
group 3, exercige time geeater than median and percentage of
fat decrease less than median; and group 4, exercise time
and percentage of fat decrease greater than median. Factors
associated with the change in HDL-C (dependent variable)
were explored in 2 linear regression model controlling for
physiologically relevant independent variables (change in
percentage of fat intake, exercise time, MET change, BMI
change) along with an intemction term for exercise and
percentage of change in fat intake (calculated as the cross
product of these 2 variables) and reported as partial
correlation coefficients for significant vadlabics, All statistical
analyses were performed using $PSS software (Version 12.0;
SPSS Tnc, Chicago, 1L). Values are reported as mean + SO
except where indicated, A 2-sided probahility valuc of <.05
was considered seatistically significant,

Results

Study subjects were predominantly older, white men
with documented CAD, hypertension, and starin-treated
hyperlipidemia (Table 1), The mean subject age was
68 years, 17% had diabetes, 64% were hyperensive, 68%
had chronic, stable CAD, and 44% were employed at
least part-time. At study entry, >80% of subjects had 2
BMT of 25 kg/m? and their fitness, as measured by peak
MET level achieved un maximal treadmill testing (9.2 +
2.9), was Icss than average for this age group."' As
cumpared with the average US diet, the typical subject’s
baseline diet was characterized as low-fat (23.3% of total
calorics) and fiber-cnriched (24.1 g/d).

At 3 months, mean weekly exercise frequency
was 4.8 £ 0.2 and mean weekly exercise time was
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B&seline 3-m Change

Nutrifional characteristies (n = 82: 14 subjects with missing baselins 3-d
foad diaries)
Total intoke {ki/d) 4769 + 2014 6784 1+ 1557 17 £ 2135
Fot (% total intake) 233+ 11.1 87 £ 26 -147 1 110"

Carbohydrate §8.2:4 121 744+t 47 142 + 11.8°
(% tetal intake)

Protein 176 + 41 159+ 3.1 -1.7 + 46"
(% total intake)

Fiber (g/d) 24,1 £ 138 4391158 1991+ 3.5°

Body composition and BP {n = 94: 2 subjects missing body fat measures)

Weight (lb) 190.1 + 453 1784 + A0.5 -11.8 & 9.4"

BMI {ka/m? 290156 2+t48 18114

Percentage of body 28.1 + 8.3 257 +74 -254+2%*
fat {calipers)

SYshli: BP [mm Hg) 131.4 + 17.6 123.5 + 162 -7.9 + 16.8*

Diastolic BP 739+ 94 681 +88 .59+ 11.3
{mr Hg)

Standard ligid measuremants [n ~ 94

Total cholesterol 183.3 + 40.9 1614 + 36.6 -21.9 & 33.9*
{mg/dL)

LDL-C (mg/dL] 108.2 - 30.0 91.1 £ 2346 -170 + 22.0*

HDL-C [mg/dL} 506 4 177 423 4+110 --83+11.3"

Triglycericles 1663 £ 953 1839 + 1196 17,6 + 102,74
(mg/dl]

Non-HDL-C 1327 £ 3857192 £ 338 136+ 31.5°
{mg/dl)

Triglyceride-HDL-C 3.8 4 29 49 L A7 13136
ratio

Total 394 1.2 A0 L 1.1 Q.10 + 0.8}
cholestarol-HDL-C
rettio

Volugs gre prasented o5 maan 4 8D,
"P s .001.
1P~ 026,
1P m 247,

195.7 + 80.3 minutes. Fitness improved to at least the
50th percentile MET level for age with an increase of
1.6 + 1.B METs (22% increase, P < .0005). There was no
change in total caloric intake, and subjects reported high
dictary compliance, including successful avoidance of
meat/fish/poultry 93.3% of the time and successful
avoidance of added oils 94.6% of the time. Significant
changcs werc made in dietary macronutrient composi-
tion (Tuble M) with a 14.7% + 11.0% decrease of total
intake as fat, 2 16.2% £ 11.8% increase of total intake as
carbohydrate, and a 19,9 + 3.5 w/d increasc in fiber
(P = .001 for all values). Body composition and BP
demonstrated significant improvement (Tablc ).
Weight and body fat decreased by 5.9% and 8.4%,
respectively (P < .001). Systolic and diastolic BP
dccreased by 5.2% and 5.9%, respectively (P < .001).

Lipid and apolipoprotein effects

Bageline and 3-month lipid mecasurcments are shown in
Table I, At 3 months, significant decreases were
observed for total cholesterol (10% decrease), LDI-C
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(13% dcercasc), and non-HDL-C (7% decrease). The
proportion of subjects with bascline LDL-C of <100 mg/di.
increascd from 41% to 68% at 3 months (P < .001).
Fowever, 2 dyslipidemic pattern emerged with signifi-
cant 14.5% decrease in HDL-C, 9.2% increasc in trigly-
cerldes, and significant inctease in the triglyceride-HDL
rario (28% increase). High-density lipoprotein cholesterol
wis reduced in 82% of the subjects who lowered thejr
LDIC. Lipid measurements stratified by basclinc statin
use are shown in Table I There was no significant
change it statin usc or dosc. Bascline chalesterol,
LDI-C, and the cholesterol-HDL ratio were lower in

the subjects on statin. therapy (0 = 67) comparcd with
thosc in subjects not on statin therapy (n = 29); other-
wise, there was no significant diffcrence between
groups in lipid variables over 3 months. Within cach
group, changes in lipid outcome variables were signifi-
cant and comparable to that in the entire study
population, cxcept for the cholesterol-HDL ratio and the
change in triglycerides that was not significant in the
small group not on statins.

A consecutive subgroup of participants (n = 31) had
additivnal serum analysis of apolipoprotein concentra-
tions (Figurc 2). Their changes in dictary fat and
exercise time were comparable to the overall coliort. In
parallel with the decline in HDI-C, apo A significantly
decreased by 8.0%, whereas apa Al levels showed a
nonsignificant 2,6% decrease (P = ,127). In contrast to 2
13.8% LDI-C rcduction, apo B decreascd only 2.3%

(P = .064). These data indicate relative apo A-II
entichment of HDL-C and apo B enrichment of LDI-C.

Interaction of exercise and dietary fot infake on HDL-C
Median exercise time during the seudy was 194.0
(range 36.0-479.4) min/wk and median change in
percentage of fat intake was —13.0% (tange —65.0% to
2.0%). Four subsets of subjects were made based upon
concurent changes in thesc 2 variables: group 1
(cxercise time and percentage of fat change less than
median); group 2 (exercise time less than median and
percentage of fat change greater than median); group 3
(exercise time greater than median and percentage of fat
decreasc less than median); and group 4 (exercisc time
and pcreentage of fat change greater than median).
Changc in lipid and body composition variables within
cach of these 4 subsets are shown in Table TV, The
subjccts who both exercised and changed their diet the
least (group 1) demonstrated the smallest HOL-C change
(Figure 3). In comparison, the largest HDI-C decrease
was observed in group 2 subjects who exercised the
least yer reduced their dictary fat intake the most
(P =.026 vs group 1). In both groups with exercise
levels greater than the median (groups 3 and 4), HDL-C
decreased significantly from bascline (—7.4 + 7.9 mg/dL,
P < .001) and to a similar degrec, regardless of the
change in dictary fat intake. A lincar regression model
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“Teablelh' Ligid resols aoifiediby sioin i, 1 7 o ,
- Statin use {n = 67] No statin use (n = 29)

Variable (mg/dL) Baseline I-m Change Baselina 3-m Change

Cholesterol 1706 + 357 1504 £ 315  -202 1 83% 2127+ 37.3t 18681 353  _259 4 447]

IDL-C 992+ 250  837:204  -154x 209 12904306t 10824 217  —208 + 242+

HOL-C 488+ 149 4104 105 ~7.9 L BBY 546+ 22.8 452+ 118 -9.3 £ 159+

Triglycerides 171.0 & 95.0 1871 + 171.2 16.1 £ 80.1§ 155.6 & 97.0 176.6 L 138.5 210+ 143.6

Nen-HDt-C 121.8 + 333 109.5 + 28.6 -123 2 265" 1581 + 38,1 1416 + 34.8 -14.5 + 41.2))

Triglyceride-HDL-C ratio 4,1 ¢+ 31 52+ 51 1.2 £ 3.6* 341+25 42+ 39 0.9 4 3.69

Tetel cholnstoral~HDL-C ratio 3711 38+ 1.1 01+ 07 4.3 % 1.34 431 1.2 00zx10

Valves are presented as mean 1 8D.

*P < 001, buseline varsus 3-month.

P < 001, bosaline shatin use versus no shofin use.
1P = 004, bascline versus 3-manth.

§P ~ .05, basslinn varsys 3-month,

|| » .04, basling versus 3-manth.

1P = 063, bossling versus 3-month,

#P = 024, baseline stafin use versus no sidin use.

T

18D

180

140

120

0 )
Apolipoprotein A1 Apolipoprotein A

wesie

HDL-C Apolipapretgin®

Basalina and 3-month apolipapratein, LDL-C, and HDL-C levels in @ consecutive subgroup of parficipants (n = 31).

controlling for changes in percentage of fag intake, BMI,
fitness level (MET level), and selfreported exercise time
found that the reduction in percentage of fat intake was
the only variable with a significant dircct relationship to
the decrease in HDL-C (r = .27, P = .025).

Sex effects

Mcn and women had similar demogtaphic character-
istics, although there was a trend for a higher pereentage
of men to be whitc (87% vs 76%, P = .181), have CAD
(73% v3 539%, £ = .180), and be cmployed (53% vs 26%,
F = .07). There was no difference in reported excercise
time or percentage of MET improvement. However, men
had significantly higher MET levels than women at
baseline and 3 months. Mcn had significantly higher body

weight than women, but baseline and 3-month changesin
BMI were comparable. Women had higher percentage of
body fat and greater percentage of hody fat loss than men
(=37 27 vs —1.8 + 2.8, P = .003). Total caloric and
fiber intake were greater in men than in women at basc-
line and 3 months. A trend for greater dictary fat reduc-
tion was found forwomen compared with men (— 18.0% +
9.6% vs —13.1% + 11.2% of total calovies, P = .053).

The only lipid parameter demonstrating sex differences
wias HDL-C, which was significantly higher at baseline and
3 months in women, and decreased more in women than
men at 3 months (—13.5 £ 15.9 vs —5.5 + 6.4 mg/dL,
P = 006). The influcnce of exercise and dietary fat
reduction on HDLC levels, 28 shown in Figure 3, arc
directionally unchanged with only men in the analysis.

48/43
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Group4(n=19) P (ANOVA)

Exercise tima (min) 133.5 + 14,3 139.0 - 8.8 248.7 + 13.8 2726 1 16,4 -
Decrease in percantage of -65+1.2 -1z 1.6 -54+09 =201 + 2.7 -
dietary fat intake

Total cholssterel change {mg/dl] 54+ 126 3354+ 54 -2351 648 -30.2+ 53 .003
LDL-C change (mg/dL} -6.0+ 49 -200 £ 45 =179 + 51 -238 + 44 128
HDL-C change (mg/dl) .25+ 20 ~1351t 30 -8.0 % 20 ~8Ax 15 035
Triglyceride change {mg/dL) 87.1 i} 48.2 21.9 4142 38+ 1346 544218 060
MET change 1.6 £ 0.4 1.5+ 0.3 20+ 05 1.3+ 04 650
Weight change (Ib) ~7.4 £ 1.6 124119 -10.6 119 ~168 £ 21 023
Percentage of body fat change -1.1 106 -38 405 -21 %07 -26+04 .019
BMI change {kg/m?) -1.1 +02 -20x03 -1.6:+03 -25+03 03

Values ore presented as medn I; SD unless otherwise noled. ANOVA, Analysis of varionce.

HOL Changs {mg/dL)

-30,0.

35.0.

Infuence of exercise and dietary fat reduction on HOL-C levels, Graup 1 (exercise time and percentage of fot change less than median), graup 2
{exercise time less thon median and percantuge of fat change greater than median), group 3 (exercise fime grecter than median and percentage
of fat decreasa less than medien], and group 4 (exercise fime and percentege of fot change grenter than median). Groups 3 and 4, P < 001

compared with baseline. Astarisk, P = 026 versus group 1.

An analysis with only women subjects demonstrates a
similar pattem, but none of the comparisons are signif-
icant becausc of small numbers in each of the 4 categorics.

Discussion

Qur findings show that in a population with. stable
CAD or coronary risk factors, 3 months of participation
in this lifestyle modification program resulted in sub-
stantial improvements of body compaosition, BP, and
fitness, as well as total andd LDI-C. Some of these changes
rival what is observed with pharmacologic treatment.
Morcover, the improvement in total and LDIL-C occutred
regardless of whether subjects were taking lipidlower.
ing drugs. Without a change in caloric intake, improve-

ment in body composition can be attributed to increased
exercise, However, despite frequent acrobic exercise in
an amount considerably greater than thc commonly
recommended guideling of 150 niin/wk, this ultralow-fat
dict was associatcd with a significant reduction in
HDI-C. Furthcrmore, these changes were associated
with adverse changes in the apolipoprotein profile
inchuding preferential reduction in apo A, and a relative
enrichment of LDL-C with apo B consistent with the
generation of small densc LDI-C particles, These data,
from an independently conducted, Ornigsh-type lifestyle
Intcrvention study, support concerns about the rolc of
ultralow-fat diets in cardiovascular prcvcntion.(’

Similar findings in standard lipid measurements have
been reported from the Ornish Multicenter Lifestyle
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Demonstration Project. In 333 patients studied for
3 months, HDL-C decreased 11% and LDL decreased by
14% from bascline valucs.* In the samc study, although
men had reported significantly more aerobic exercise
than women, their HDL-C decline was not significantly
diffcrent (—11% mcen, —7% women), which suggests that
exercise did not modulate HDL-C levels in that setting. in
the original Ornish study of only 23 patients, HDL-C
decreased 27% within 1 month of the introduction of an
ultralow-fat diet and stress management intervention
without cxcreisc.'® This supports the hypothesis that
cxcrcisc may otherwise limit what might be a more
substantial reduction of HDL-C on an ultralow-fat dict,
Adverse changes in the apolipoprotein pattern arc of
additional concern. The Lifestyle Heart Trial reported
apolipoprotein data in 20 patients, including only apo
AT and apo B meagures at noncomparable time points
(1 and 5 ycars) to ours (3 months).>! After 1 yeatr, HOLG
and apo A-T had statistically nansignificant decrenses of
10% and 2%, respectively, whereas LDL-C and apo B
significantly decreased by 40% and 23%, respectively.
Our study, and a smallcr study of Parks et al'® using the
Omish modcl, confirm these changes and indicate a shift
toward a more atherogenic, small dense LDL-C pheno-
type. The reductions in HDL-C obscerved are particularly
novble in light of the large amounts of acrobic exercise
reported. As our study shows, exercise appears to
blunt but not negate the adverse impact of an ultra-
low-fat dict on HDI-C levels, consistent with the known
but modcst cffcct of exercise on HDI-C, A large meta-
analysis reported an average 4.6% incrcasc in HDL-C
with exercise trining.'” Howecver, translation of this
result to a multidimensional lifestyle program tequires
consideration of the cffcet on other factors, such as the
known ncgative shortterm effect of weight loss on
HDOLC Icvels.'® Greater weight loss may potentially
cxplain the scemingly paradoxical effect of a higher
amount of excreise resulting in 2 greater decreasc in
HDL-C (group 3). Further stuclies including asscssments
of exercise intensity, a potential modificr of the FIDI.
cficct of exercise,' """ and cxamination of the
changes in functionality or cfficicncy of HDI-C in
reverse cholesterol transport would be of interest,
Whether HDL-C reduction would confer an adverse
cffect on cardiovascular disk in the context of concur
rent favorable effects on the lipid profilc and other
cardiovascular risk variablcs is unknown. In general,
cach milligram per deciliter increase in HDL-C concen-
tration is helieved to confer a 2% to 3% reduction. in
cardiovascular risk.”' Ultralow-fat diet proponents have
emphasizced that conclusions about increased cardio-
vascular risk emerge from trials where fat imake is
typically in the range of 30% to 40%, However, in the
years since these ultralow-fat diets were championed,
the Tack of sufficicnt long-term efficacy studies and the
potential for metabolic dyslipidemia and nutricnt inad-
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equacies mitigate against their recommendation in view
of new scientific knowledge about nutrition in the
treatment and prevention of cardiovascular discasc.

Study limitations

Our study has scveral limitations including the
absence of a randomized control group, small propor-
tion of female subjects, shott study duration, inability to
evaluate apalipoproteins for the entire study population,
1no direet measurements of lipoprotein particle size or
density, and the usc of subject-reported excreisc time
compliance, without exercise intensity dara. The
Fmonth time inrerval is sufficient 1o assess the impacr of
the low-fat dict on lipid parmnctcrs"; howcver, longer
term studies may be warranted to determine the effects
of sustained cardiovascular ftness with stabilizarion of
weight 10ss, The question of exercise tmining intensity
and dose would be better substantiatecl by supetvised
exercise sessions and/or use of a device that records
exercise time and intensity. Also, the complexity of a
multicomponcnt intervention makes it difficult to
account for the impact of individual compovents
on outcomes.

Conclusions

An vltralow-fat dict, in the sctting of a multicompo-
nent lifestyle intervention that also includes modcrately
high doscs of structurcd exercise, results in a shift
toward a dyslipidemic lipid profile including moderate
reductions in HDIL-C. Although this cffect appears to
potentially be mitigated by very high amounts of aerobic
¢xcrcise, it is not prudent to recommend this dier as patt
of a lifestyle intervention for coronaty risk reduction.

We thank the staff of the Coronary Artery Discasc
Reversal Program (Audra Nixon, MPH: Mariam
Kashani, CRNP: Grace Northrup, CRNP; Tim Darst;
Rachkel Greene; Nicole Jackson; Lmily Tarleton; Eilen
Turner; and Melissa Watker).
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